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Abstract', @t The Bl e
’D issociation  reactions of secondary a lcoh ols,
w ith-apeeiel referen ce.te 'th oee  involving
. $  . *
e l^ l^ o x y g e n fle a le a  in ^Ha&phthylmethylc&rblnol -
-and substituted btn&hydrcls.1
The mechanisms o f hydrelygl*-of a lk y l halides and 
of eertoxy lle  ee ters  are discussed* ; A ser ie s  o f  ■ 
experiments Is  described which demonstrates th a t.in  
so lu tion s o f  pH g re a te r  than’ 11*75 o p tica lly  .active
p •naphthylmethy Ic&rMnyl hydrogen phthalate I s hydro lysed  
with almost eompiete retention  of. asymmetry# whereas.In 
mere weakly a lk a lin e so lutions a . eon elder able degree o f
raeemisation occurs, due to  al&yl-exygea f is s io n  o f
* *
.the'ester*. Other reactions which-Involve the P-naphthyl- 
methylearhlnyl eat ion have been carried out*
■ Some su itab ly  substituted  benthydrelft* in  particu lar  
p-methoxytoenshydrol, tend to  fern carbonitna cat Iona under 
conditions sim ilar to those whereby trlpbeny lcsrtoi nol I s  
Ionised! fo r  example, coloured saluticn.8 or* given In 
anhydrous formic s c ld . The Baeyer aid V ll l lg e r  t itr a t io n
r.ethed fo r  estim ating the b a sic ity  o f csrbtnois toss been 
modified and applied to  some’ secondary a lcoh o ls, tout the
method i s  lim ited  in  i t s  u sefu ln ess. •4 *
In  acid so lu tions &i* and. tr l~ ery l carM nols react
•* *
read ily  with p*th leereeel and p*teluene eulphinie acid? 
the resu ltant th leeth er* . and sulphones have in  seme 
eases been shewn to  undergo rupture o f the elKyl*
sulphur bond In'aoid  media* in  the preaenee'of -
*
sulphuric and formic acid s, .■ p-methoryhenshydrol has 
been found; to  - pclymeri.se s certain  o f the pre&uet* 
are highly ©elcured and th is  i s  ascribed to  carbon!urn 
s a lt  formation* ■
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The term la  used In the litera tu re
to- boan. e ith er  ^**methox7 phen^lff 0E^Q^ ~  V  
. or j^E^tho^rheng^l, CII^ O
I t ' In used in  the former sense in  the follow ing
. She term ^xeiagrl1® I s  
.used fo r  the group ^  ^  in  preference
• to  ^dipheB^X  ^- ©r M iphe^XyXV
A ll m elting points g iven  are .tmeorrected*
’ si'ff? Ti"* n t■*%*? w v- ■* A t» J.-S
Int redact ion*«ag8M _ ‘ ' t
... While th e structural formulae .of the great majority 
o f carbon compounds are based on the quadrivalent carbon 
atom,' dessonst rat io n s . have ..frequently been imcie in. recent 
years of. - th e . transitory  ex isten ce , during chemical ., 
reactions and deeemg^oeitions, ..of . neutral or charged 
structures . con ta in ing . a .tr iva len tcarb on  atom* • The 
greatly , increased s ta b il ity  .which ary l - groups.confer on ■ 
these.. structures i s  .-explicable. in. terms o f  the modern 
theory ..of. resonance; the aryl groups increase the •' 
p o s s ib i l i t ie s  of. resonance,, which., a s . i s  sow w ell 
estab lish ed , low ers,the energy of. the system and increases 
i t s  stability*.,.. -
..-. • This resonance. s ta b ility , m y be... very considerable, : 
a s .ls . shown by- the ex istence o f  fr ee  trixenylm ethyl,.
,ns deep green c r y s ta ls , and. o f the highly  
coloured carfrontusa. s a l t s  formed ..by ,tr ian isy learb iao l even, 
with d ilu te  a c id s , e.g.*- ■' [CcH^*0 0 !%}@pJ* .1 0 ^  .
During the a lh a lin e  hydrolysis o f  an eater or an 
a lliy l h a lid e , ;
■ BX * OH-.?.;-—:— >  B*OH * X."* .
n carboctium cation, H.4,. i s ,  under c e r ta in . conditions, 
formed by.' an i n i t i a l  d isso c ia tio n  .;.
. .p x  . — — ** - I t 4 ' ■ ■ * X ~ i  - ; 
th is  cation  then reacts with a hydroxyl ion to give the
8 •
; 2 +; ♦. oh " ;  s .o ii
or -with .the solvent .
S + + HgO   >  B.OH 4 H * .
//•With rad ica ls o f unsuitable .structure,. or. under 
conditions. unfavourable ;to-.the in itia l-  d issociation*
a MdDleettXar hydrolysis takes p lace and. the. i r m  
eafboaium Ion is;.not -formed* ' f
'•..:•■• :.'Tho in vestigation s,w hich .have bees carried out 
on the mechanism . of...hydrolysis have now. given us a . 
reasonably good understanding o f  . the ■ influence, o f  the 
nature' o f . the reactants and o f  / the experim ental. - 
conditions on . the course o f  reaction#.'• - Much .ligh t . • 
lias , been thrown on .the hydrolysis o f  a lk y l h a lid es  
by ■moms o f  k in e tic  stu d ies, w hile o p tica l a c t iv ity .- 
hm , been • invaluable. in  the-.study o f ; the- hydrolysis  
o f earhosylic esters* \
... I t  Is-apparent that the course. o f a hydrolysis  
w il l  he affected  ’by:-*. .
(i>  the nature o f the. atom or group X*.
o n  tue nature oa tne group >*a#
( l i i )  . the ion isin g  power o f  the- solvent*.
, . ( iv )  . the'concentrations o f the reactants ’
and reagents# ■
.. She influence o f the- factors (IX) — ( iv )  on 
the hydrolysis o f  a lk y i h a lid es (X. •  halogen) and
,c i
©stars (x *» Hi *COO) w il l  be considered 
sepsr&tcly.# .. .. -
1 ^  s tymie o f a lk y l h a lid e s . ;. (X »■ halogen). .
•v „fhe. nucleophilie  substitution' o f 'the halogen la  . 
an' a lk y l halide by hydroxyl. my. occur by. on© or both -p. 
o f til© -fiCheffiesS**. :
( i )  e -  x it ♦/••♦' -x
■■ 'fallowed by .
j t .  :  * *  . fa s tS f :;+  OH . ,. ..
{ « }  2 -* x,;i+ on ”  —— >.' [ x —- a — - o a l ”
fw^ f* . ' V . —«"Vii 4' . rfi* , »
■ ' ; i
( ! )  is- a. two-stage m im oleculur su b stitu tion , (described 
j;j in  which .the i n i t i a l  io n isa tion  i s  the ©lower 
and therefor© rate-^ eiensin ing stage \ k in e tic  measure­
ments. . of- the course o f  reaction have shown the .v e lo c ity ' 
to  . depend-on the concentration of the a lk y l halide only*
In the .one stage process
( i i ) '  there i s  an intermediate sta te  -when the outgoing 
and incoming groups are - both under the influence o f the' 
carbon atom a t ■•-which • su b stitu tion  takes p lace, and the 
v e lo c ity  o f  the reaction  w ill- depend on the concentrations 
both o f . the a lk y l .halide and o f hydrosy 1 ion, i*e# the
'm %  o f  Variation o f R»- - : '
' ;  In the s e r i e s  o f  a lk y l . halides C E « p t $ . CH^CHgX, ; ■;.: 
.(CUgjgXEX, - ( C U g ) % m Q & r . both th e .p o ss ib le • mechanisms o f  
aydrolysis have.bean demonstrated {r e f*1}* In  aqueous
' a lcoh o l, '• methyl and e th y l halides. mm hydrolysed : 
fctmoleeul&rly,'.the  etliyllBXtda reacting the  move slowly;'
' im m o m l  h a lid es react by both ..mechanisms, but- 
: terthu ty l h a lid es are t^ d ro lysed ,exclu sively■ by-' the 
■miiBOlcouXar mechanism, and • a t a greatly  increased - ;
..velocity*  •.'•\E lectron -releasing  ai& stitiieats would he 
expected .to decrease the rata , o f  felsnolecuiar hydroly ©is 
. by actin g  against the approach o f . the hydroxyl ion , 
but to  f a c i l i t a t e ; io n isa tio n  and the- unlm olecular. 
meelmniaa* • x.When on ly . a lk y l groups are - present, however, 
JoXaoyi and coHflrorkers1 (see , • fo r  ezai%le? ref a, 2 and S) 
consider tliat the increase is ,  ion isa tion  o f IDT i s  due 
to  the large decrease in  io n isa tio n  p o ten tia l from methyl 
to  t$rt«butyl h a lid e | la  the f ir s t ' three .menders, the"
.. Ion isation  p o ten tia l I s  large enough, for  the. non-ionic  
'reaction to  .occur, and' since th is; i s . subject, to  
'sterdo hindrance the reaction- rate decreases from methyl 
to  isoproj^ l h a lid e.
In the' s e r ie s  C%X, e 6E§.Ci%X* (06I% )B.CBX, 
{O~1L.)^*0& the change o f • mechanism occurs at bensyl 
halide; ..Olivier and Weber (ref*4) showed .the kinetics.
o f  th e . a lk a lin e  hydrolysis' o f  bensy 1 chloride to  be complex, 
.Benzby&cyl -halides react' unimolecolarly { r e f » 5 ) sad :
tripfceaylxdothyl h a lid es ion ise  so read ily  that the rate' o f  
^  r o ly s ie ’ i s  not read ily  Eieasurable.* - : ■ ’ ' - . . -
- As would be expected on th eo retica l1 ■grounds,; electron* 
re leasin g  substituents- in  th© ■ a ro m tic  n u c le i: o f  benshydryl 
h alid es increase ' the la b il i ty  :o f : the halogen - atom, -.. -Starrier 
and. Blake (r c f ,6 )  determined^the. f i r s t  .order v e lo c ity  • 
■constants/-for-the reaction© o f  a aurrher.-'of substituted  
bonshydfyl • ch lorides • w ith -ethyl alcohol# • ■'The'" greatest ■
. reactiv ity , occurred /with ,a: inethoxyl ■ or 'jtieBOxyl group in  ' ' 
the. pafa-*positibnf .-aad the. authors give -re la tiv ev a lu es  i-* - 
■ Bendhydryl ''chloride 1 ' ' ; ■ 1 - : ' 1 " v
i
... j *  ^0xy:£>>enshydyyl chloride 1 1 1 * 6 '  ,
: t  joxyfeen'shydxyi -chloride : - • ~1000 (estim ated) •
.leoiilts- described by Balfe,' Eersyon end Wicto {ref* f) a lso  
chow the sm aller e lectro ii-re lease  o f pbenoxyl ccsspafed w ith  
methoxyl, -due to  the extra phenyl...group competing Tor th e  
tautomeric e f fe c t  o f the oxygen "atoms-; • . •
(3 , ::P .. t o f . B o ltea t. ■
An increase -in the .ion ising power o f  the 
in  .which hydrolysis ■ tshes place ' favours the unimoleeular 
mechanism* . fhe v e lo c ity  o f hydrolysis .o f,'
rtfrutyl halides in  aqueous' alcohol • i s  considerably '
increased hy an Increase - in  ■ the water-content o f  the '' '
- solvent*" ... Moreover, in. formic acid  > m en methyl ana 
ethyl- h a lid es are. largely  hydrolysed: w iiso leou lar ly , ‘;
■ the-'order, o f . v e lo c i t ie s  then feeing .;
'; methyl - eth y l £  ' Im mowfT £  tertfeu ty l halide..
( r e f 7 , .■
Hydrolysis- of - cas&osnrlie esters# ' ■ t x  '*■ sicooL^
-• ^ho hydrolysis;, o f  a ester .nay'.fee written
(i) ale _ ' j  ipi a.cn . ♦ eIoooh '
. op ; ( i i ) . s i c o < |f 'V '  iKfc / — — a. oi r;«; s Icooh .
tho. two processes being'known, &&'“ecyl-oxygen f is s io n *
• . and ^nlkyl^oxyg^n f is s io n 11'respectively/-' {re f* 9 }* '
; ."Studies o f the isydrolysis o f . may/ e ste r s  hav© ' '
shown that hath mechanisms' do in  fa c t  occur, a lk yl*  
oxygon' f is s io n  ( i i )  involving the ."initial .separation, 
v  : o f th e'.cat ion H * | /• the' d u ality  o f  niochanissm i s ' thus ■.
7 ' analogous to that found in  the hydrolysis - o f alkyl
h a lid es , and the' readiness with which the ester  w i l l  •• 
hydrolyse Yia the ion ic  mechanism ( i i )  r i l l  depend 
sim ilarly  on the .nature'of' E and the ion isin g  power 
of the - solvent*-"; •
. "Carbqssrllc" e s te r s , however,- ©re derived:fro e  
very- much weaker acids than are alkyl- h a lid es , and
there i s  therefore a le s s e r  tendency o f  the group X to  
separate as an anion* • ThB-. re su lt i s  that aeyl-oxygea  
fiss ion , i s  the ■ rule ..unless the group U h a s 'considerable • 
pothers o f  © lectroa-release* :; f  here are 'xmay border-lin©  
oases in  which e ith er  mechanism may be operative depending 
■on the experimental conditions* -■_■' .;
Ferns and iapworth {re f *10), on . the. b asis  o f  evide&c© ; j i  
then available# concluded that -. hydrolysis occurred by what ; | : 
i s  mm ca lled  acyl-osgrgea f is s io n  in . the case o f  -cazboxylic , j -  
(but- not m lpltoaic). e s te r s • - Eorne laore recant evidence '•.••• '• [; 
i s  favour o f  th is  view m y be quoted i** ■ ■
: (1) Thm hydrolysis o f carhoxylic. e s te r s  o f o p tica lly  ' 
activ e  a lcoh ols normally. does sot-.resu lt i s  raceitniieation; 
oa th is  fac t depends the success of- th e’ method o f reso lv in g  -f; 
secondary a lcohols in to o p tic a l isomers. by fra ctio n a l : . J!
c s y s ta ll is a t io a  o f  a lh a lo id a l . s a lt s  o f ■ th e ir  hydrogen v|;
phibalates, • followed by a lk a lin e  hydrolysis o f  the optically';; 
a ctiv e  hydrogen’ phthalate {©#g» r e f*11}# Reaction by 
/ali^X-osygen f is s io n  would involve the • tran sitory  ex istence | 
o f a planar ©arbo&liHa cation* which would then y ie ld  an , jj 
in active product#'-:'.
" ' I
( l i )  Eeid (r e f#12) carried o u t'the follow ing © e ie r tf i-  ||
cations which must involve f is s io n  as. shown:-- M
( i l l )  Crotyl acetate and .isethyl&ltyl acetate on ' hydrolysis
with a lk a li  each, give, the ©orrespoadtBg a lc o h o l:{ref©#i3»
14}* ■ •;: , A il^ l^ xygen  fiss io n - of* e ith er  e ste r  would produce ' 
the m-^o;;ario Ion -
— V . /•= r?ViiiTSdig  — OE ** OH ~
and hence. the sam-a alcohol or mixture o f  a lcoh ols would 
£0 obtained' la  each ease *
' ( iv ) ■ leopoutyl alcohol is' recovered unchanged from it©  
acetate  and'eh ioracetates (r e f  *113), although i t  had 
previously been shown that a p o sitiv e  neopentyl group ' • 
always rearranges • to  ••tert«»amrl. with simultaneous form ation. 
o f  unsaturated products ( r e fs *16*IV)* "•
,{v) ' lo lo o y l and Bsabo (r e f  *13) hydrolysed amyl acetate
' ' ' 1 3  'in. as a  ^t sous ■ a lk a lin e medium -enriched with HoO » and 
found the resu ltin g  alcohol only contained the normal. - 
proportion' o f  the heavier oxygen' isotope* A similar, 
re su lt  • was obtained in  an acid  hydrolysis o f  methyl 
hydrogen succinate (r e f  *19)* . •.' ’ : \
fcoctenlsm o f  hydrolysis b y  accrlroxffgan, f i s s io n * ;
. flic hydrolysis o f  e s t ir  m y be catalysed by acids 
or a lk a lies*  Acid hydrolysis is; the reverse 'of ester ifi-*  
cation  and' a molecule'-of water -is  necessary* Alkaline 
hydrolysis involves the in i t ia l  addition  o f  a hydroxyl
Ion, which occurs at- the carboxyl carbon atom owing to i t s  
fra ctio n a l p o s itiv e  ehrrge* \
Xowsy {re f*20} proposed mechanisms for  e s te r if ic a t io n  
and. hydrolysis-which have been aftbeegnehtly modified '' '
s lig h tly *  . Acid and, a lk a lin e hydrolysis may now be fdnrnr* 
.lated aa fo llow s (r e f*21}:-■
Acid hyd ro ly sis  and eet-rriften tio n .
>0 OK -
I ^ 1 v  1  1*n x  _»r4w ’s ^  ......... ...i..A ,> ^X -bT**.<► **0 V'Afc HYWW**1 «**
** *■II
-* ■ - 4 +0Ha - OH
tt»G . ' : ; > ■ . ’ ' 02
» -I*MJ ■ ..... 0,^ ll . O II -  ^O
on
^T>; Oil •  A-- : •
It- is- o f  in tere st t o  note that'--It- i s  p ossib le  to  
make, the' carbon atom o f  the group 21 so strongly electrsa~  
a ttractin g  that a n uclecp h ilic  group.w ill attack i t  in  
preference to~ the eafboxylic carbon atom* Ctettaway ;' 
prepared the a s te r  ' .:
;: .'  . V  ■ s + v  ® i 3 ;
c is |.ceo  cil<C
■ f  N  CHoHOg
' IT%3
•A,**3 • •. ’:
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w hich-is attaelajd by the Iona pair, o f electron s in  ammonia 
no eh 3tm, y ie ld in g  yyy-triehloro^o^^nitm -^am iiiopropaiie  
rmonimi acetate* -
.  ^ In the litera tu re  o f  the la s t  seventy- years very 
cany reaction© ©f secondary and te r tia r y  alcohols are 
described which m m t n ece ssa r ily . have involved rapture o f  
the 0lkyl*"oxygea bond * ' ,
. ' - .\%eiI~GH/ ; SgCfAE .
' Hufiog- the course o f th e ir  study o f  the trip tienyl- 
corh lnols, Boeyer and V ill ig e r  ( r e f*23} obtained from 
triphenylcarbinol eocpounde such as tyamino^t jgHbydroxy* 
and j^mthoxytetraphonylmethaiiei. . m m . benshydrol w il l  
react with a n ilin e  hydrochloride- in  the presence ,of s i n e .. 
chloride to  give ^-aninotriphej?yli^thane• ( r e f s *24,25)*
Fosse carried'out much work on secondary' a lco h o lsf . 
and observes the'ready reactions o f xanthydrol with 
hydro sulphide' • and 1 hydrogen - peroxide in. a c e tic  acid
so lu tio n , y ie ld in g  dixanthyaryX; th ioether and' peroxide 
respectively* - -' He -point d out t   ^ strong resemblance o f  
x&nthydrol:t o :an inorganic ha m  \  r e f *26) *
, The occurrence o f alkyl-oxyg©ixy f is s io n  i s  a lso  
evident la  reactions o f Hicfcler* s  hydro!, such as those 
described by vieil (ref*2V)* , For 'example, with hydroxyl*
• i t  yiel&a : , « ? . UGH,  with sodium .
, t. iou lp h ite  ; {K€^ *^C0H4 )2 *O.(©H)SO3ll> aricLwith .ammonia..
(Zc -r.C’-'aJo.C I. %CH.(Cs1Ia. eo}9 '
Zocent researches, p articu larly  cn the hydrolysis •
(o f e s te r s  o f. substituted  alkyl: a lcohols and benshydrols, - 
base pvi¥on meh- d irect -evidence of-, t lia . aeenrrene© o f . ,. 
a i:^ l-o  :ygon-fission  {r@fs*28~52* T)#,... Eaaction by th is  
ooclmnlsm occurs with . the greatest readiness in, „• 
^-nctliGSFlansliydrol and i t s  derivatives* and in  sim ilar  
cnfhlnols. eontairln^ the a n iey l C^-metho^phen^l) group# • 
fhe presence, o f  a . s ir g le  .'fseihojqrl. group' greatly, ' fa c il ita te s  
the rendition o f a c roeniuct cation,"by;increasing the / 
electron  a v a ila b ility  at the metlxyl earboh. atom, • and in/, 
the ncsomsrle Ion the O—ar lin k  has a' p a r tia l double ...bond, 
ckometer;-- .
H30 (P ^  -  S - ' HgG
X " .
cno
•Oomo o f the iaore 'Important r e su lts  o f  recent' 
researches are described below;-* . '■■* •■■'■•■■-
. CD ;• Cohen, and Schneider (re f* 53) found th a t'e s te r s  
o f  t  er t-b u ty l' a lcohol react with methyl alcohol to  g ive
<BaMWr-fii*NT W f f *  ***
tert*bBtyl. methyl ether*’' •
pJKctO G{C%)g' # CH30H ' 0I%0«0C'CI%)s  4 I^COOii.
:ln the alcohols and e ste r s  which ■ show the strongest ■ 
.tendency to. react by el&yl-oxygeni'fission*. ether formation
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occurs men  in  the 'anhydrous alcohol; when th© tendency 
i s  le s s ,  the presence o f  water is' necessary - to promote 
tlx© in i t ia l  ionisation*
( i d  , Baeesiisatioa occurs in  the hydrolysis' o f  
o p tica lly  a ctiv e  o tf-d in cth yla lly l hydrogen phthalat© by 
d ilu te  a lk a li ( r e f s . '$4, 55). By alleyl-»oxyg©n f le s io n
the symmetrical cation  '
■ *  '
r %
: C %  -  CH ■- OH -  CH --CH3 - " 
i s  fom ed, which by addition o f 'hydroxyl Ion to  the c t -  
or .SV carbon atom y ie ld s  the. raeemic a lcohol.. .'•In' 
so lu tions o f  high hydroxyl ion concentration, however, 
aeyl-oxygen f is s io n  is- favoured and raeemisatioa does, not 
occur*;- .. •
( i l l )  % drolysis by d ilu te  a lk a li  o f  the- hydrogen 
phtlmlate o f e ith er  ce- methyl — Y  •» phenylallyI alcohol 
or y-- methyl -  oC -  phonylallyl alcohol y ie ld s  highly  
raceialsed <*** methyl -  2f -  phenylaltyl.’a lcohol, in d icat­
ing that the coupon cation
■ : -*
,------------ *---------N
C J L  -  CH -  CH -  CH' -  CH„ "6 5 3
i s  formed,'-which then, y ie ld s ' the stru ctu ra lly  more stab le  
alcohol.' ■ ■ ' K
Isom©risation reactions o f  o p tica lly  active  
T -  methyl -  oL -  phenylally l alcohol and some o f ' i t s  
esters  frequently show a large degree o f  raccmlsation
( r e f 36, and subsequent discussions: by Keaton and 
co-authors )♦ ~' ""In. these anlonotropic'changes two mechanisms 
a rc .p o ss ib le , analogous to those found in  the hydrolysis 
o f allqrl. halides and carboxylic e s te r s , that, involving a. 
free carhenium cation  resu ltin g  in  lo ss  o f asymmetry* la  ­
the? isom erlsatlon o f  the hydrogen giittialate a larger: 
degree o f retention  i s  found than, with moaoeaiboxylic 
e s te r s $ Hughes had suggested (r e f* 1 37) that the free  
carhoxylic group, o f hydrogen phthalates might b© involved in  [ 
racbmisatloa by an internal mechanism,, and Catchpole,
Hughes and Xngold {ref*5 3 )  further propose an. in tern a l !:
1 sosiG r i  sat ion mechanism via  a nine-mcdbered r in g :-  '
Kvi.denc© fo r  or, against th is  mechanism might bo obtained 
by a stucy ©f the change using a substituted  phthaiic e ster  
or a .‘su ccin ic  ester* •
( iv )  Bacemtsation - occur© -with' great readiness in  the
concentrated aqueous ©odium hydroxide (ref* SO}*
.•••• •' (v) .j-Meihoxyben&hydrol and i t s  eater© and ethers are 
converted. to  ^methoxybenshydryl -chloride merely' on 
tr itu ra tio n  with cold concentrated hydrochloric acid , and 
the product'. 1® always completely raeemic ( r e f*30);
E -  CH. m CH -  CII -  E1
m  -  CgH4 -  CO
0 -  II .. 0
\
hydrolysis o f ^-methoxybenshydryl e s te r s  -even with
t  r 0 ® < I>  — ^  CH# < Z > f O  + e2°*
. 01
+ .1101 . ; ;
' ■ -(v i) p ■■Jgi-I1ethos3rbc2iahyarol':3?eacts w ith -acety l chloride
•t© give ;<g^iiitliszybeiialsy52^1' chloride .and' not the acetate  
as - i a ■ normal.with primary and secondary alcohols- (r e f*30)%
c .0 -  <T~>CU< > i CHgCOOH.
"T" . -  I: Oil . ' ■ ;C1 : ■
-4- 'CH».CQ 01 .o
( la  pyridine - so lu tio n * - the : acetate i s  formed in  the normal 
way« since the h a ste .solvent ex tracts a-proton from the- 
carhlcol,- r e f♦S3)*
(w ii) An aqueous so lu tion  of... the sodium sa lt' o f  / 
o p tica lly  a c tiv e  j^s&ethoxyfe&u^d^l hydrogen phthalat© . 
reacts read ily  w ith .a .so lu tion  o f sodium j^tolu©he ; ; 
oulphinate* depositing the in active  B^tolyl sulphonc :
- (ref♦SO)#: ■ . "
. .( v l i i )  When • [+) ** j> — s©thoxyfcenx:v-?trl  hydrogen 
phitolai'e i s  d issolved' In the calcu lated  quantity, o f  cold  
0*15 H# sodium hydroxide* -separation 'of ■ the neutral e s te r .: 
rapidly -co *. »enees (ref#30}* hydrolysis o f the. n e u tr a l, 
e s te r  under conditions which do not causa r&c&niB&iion 
y ie ld s  tha oarhiaol. f  itlx approximately h a lf  i t s  o r ig in a l 
sp e c if ic  rotation* " fhs d ism ta tio a  probably .occurs' W
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the follow ing. schexse ,. i n  which only one . group It of each 
molecule .o f aeutm l.estei*. formed has been free  as a ca tio n ;-
iCOGSt.
. , ' ~ '■' I I
1000’
I .
II*
r^N
\ /
000
coc:
CO0" i(a i )
r?fw
■r a 4
(dl)
coos
CCOE i{(4l )
hydrolysis
T*ATT>A-fc *L f (active)
U a i)
+ Ocgq"coo"
Separation o f th e ; insolub le neutral e s te r  as a second 
pliase probablyexplains wliy furtaer ion isa tion  and raeemi-. . 
sa t ion 6® not ’occur# Bi-^-metlio^bonnliydryl phthalate 
i s  an o il- but cr y s ta llin e  neutral phtbalic e s te r s  have been 
obtained from som  carblnolB, e*-% c(-nap!itbylasiisyl- '■ 
carblnel ( r e f*53)#
Although all^ l-oxygen f is s io n  i s  promoted mosst- 
strongly by . the presence o f  a a a a ls y l  group, i t  smy occur 
in  carbinols containing a s in g le  unsobstitu ted . a ro m tic  
nucleus only, o*g# phenylrothyl^carbinol, d ~  and •' 
m i& tliytoetl2y lcerb in o lsf . when the conditions are favourable 
(r e fs* 5 it40)* ^
■ In experiments' described below, i t  baa been shown 
ttiot although  ^-naphthyX^tliylcarbinyl hydrogen .phthalate
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i s  hydrolysed with almost couplet© retention  o f asym eixy  
when'the pH o f  the so lu tion  is ;  above 11*76, in  .weaker •.. 
-alkaline so lu tion s e^tensiir© raeem isatloa o cc u r s ,. i*e*  
the b&raleeular reaction with hyd3?Q2CyX ion below pH 11 #76 
Is sloir ’ enough. for  the unitaaleculap reaction  with allQrX** - 
origan f i s s i o n .,to  become dominant# . '
- 4m' WidjxitlB i s o f  o t& ica lly a c t ive  e stersc  und e r d if f e r e n t  
- “ ■ ‘™~ ; ... '• ■ ^ ^
0^ 11 '•**? * ’ ^ c o n d itio n s# *■ ■■. s .
( l )  * ~ Asms* ' ...
;.■ I s  e s te r s  ©f . sa tu ra te d  a l ip h a t ic  secondary a lco h o ls  
(c»jt*-.oec.-o c ty l a lco h o l) a lk a lin e  hyd ro ly sis  occurs '.
• ex c lu s iv e ly  by th e  &cyl~o:gygea fission 'm echanism , du® to  
th e  w r y  essall tendency to  form the  caxbonlum cation* 
Secondary alcohols-■containing u n su b s titu te d  atyX groups 
■ have an  ap p rec iab le  tendency .to  undergo aXkyX**©2£ygen .-
. f i s s io n  (which i s ,  .however;' w r y  much l e s s  than  th a t
, -  - ' x  '- found, f o r  exaispX©, in  the  case, o f  ^*iacthoxybenshydrol)|
t h i s ' l a : shorn by th e  occurrence o f  racem isatlon  when.
.. e s te r s  o f  these- o p t ic a l ly  .a c tiv e  a lco h o ls  a re  hydrolysed;
by weak, b u t fxpt• by s tro n g , a lte lin ®  reagents*
. When e s te r s  o f  these  a lco h o ls  a re  h y d ro ly sed . in
so lu tio n s  con ta in ing  a h igh  concentration. o f hydro iy l
io n s , .. h y d ro ly s is  occurs rap id ly  by the  .blxrolecular .
i3ochaaism invo lv ing  acyl-<nygen f is s io n ,  w ith  consequent'
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s t e n t  io n  o f  asytnm eixyr
qj
21 * c: -  cs —— *» s1 « c - /ta  -— -a. ea -  coo ” ♦•.. no:/
•■■ OH.~ . ■ . • • ,  q i i _ ' , „, .
whan- the hydrolysis. i s  .carried m l  in  so lu tions o f  . \  
decreasing hydroscyl loir concentration*/ the rate o f  
bixsoleculf r  W'&rolyrfs becosies\slower, . & nla point i s  
reached wneie- an appreciable, number - of. e s te r  rioleeules 
undergo h y d ro ly sis . W  the uainoleeular mechanism* with  
ali^i~03qrge?i f is s io n  of. the molecule T^ COOU in to  the  
- planar esrboaium cation  E 4 and the oarbo^ylat© anion .
• /  x i ^ * c o o  ~ ;
■' E^* ** CODE {^ rasadSsg E^" :** OuO ^ 4- ' .B\4 :
Then • B 41 *■■•  -> a - 'O l l r  ■•■ ■ ■■" . r
or-.; £ 4 + I%0': ;B - 0 B - . +  H -*•:. .
: An increasing degree o f  raeeiBisstion i s  then found with ■
•• s t i l l  further lowering o f  the h y d r o s!  Ion eoncentration
' and therefore o f -the .himolecul&r hydrolysis rate* . . The .'
; . rate of'' hydrolysis- W  alhyl-osygcm f is s io n  is. not -directly
’ a ffected  W  the hydroxyl ion concentration (ef# m im oleoular
-hydrolysis o f  M lifies)*  ' . , /
X > id Ingold in  d iscussing thesis mechanisms (ref* 9) 
employ the - symbols aM for  basic himoleeular 
■ hydrolysis with acyl-oxygen f is s io n , and,basic uniaolecular
hydrolysis with alhyl^osygen" fiss io n  respectively*. (A . 
tstoolectilar basic hydrolysis with &Xkyl~o:gygen fission*  
i s  also possible when the gram  £ is. su ffic ien tly  
positive to attract the meiecjihllXe hydroxyl group)*
A y g m p h  showing the. lo s s  o f  'op tica l a c tiv ity , p lotted  
against th e . hydroxyl ion  concentration'- o f  the alkaline. " 
solu tion  would thus haw  the general, form shown in- the .
Decreasing hydroxyl 
■ ion concentration*.
..The gy the tendency to alisyl~oxygcfi fiss io n  shown by
the carbinol* .the - further w ill the point X -be 'shifted to  .
the le f t  o f the .graph; i f  experiments were carried out
.under identical conditions for the esters o f a aui^er of * ‘
’ different eafbinols with the earn cafhoxylie acid, the
'resu lts -would he expect eel' to  be q u a lita tiv e ly  -as showa In
the-, graph below5
A
Increasing .
racsom lsatioa
 >.
Decreasing hydroxyl
ion concentration# - .
where A' has a h ig h / B. a moderate^ amd/0 a.very sm a ll,,. 
tendency to  aXl^l^xygen fiss io n *  . : .h ■ ..-
- I f  one group E o f  the earb iao la  2UCH(0H}*E  ^ were .•. 
kept the mam throughout a se r ie s  o f  hydrolysis experiments, 
the electron-rele& eing powers of: the groups .£* might be 
compared* v ■ .
Bxoerlraents on the o f  . p^aarh.thrlrrBthrlearbiirrl-
kydro.gea phthalate*
^ -*Haphtb3rlraetbylcnrbinol exh ib its a moderate
tendency to; - f i s s io n /  aM .since the carbine!/ . !
sM  its. liydrogeii- phtiiaXate-mil readily bo prepared a s  pure
i  ■ '•
op tica lly , a c t iv e 'so lid s , i t  was found su itab le  fo r  invest*
" igatlag  the relation ' between hydro Xysis .mechanisms and j
' hytroxyl ion concentration* ■ ’ i
fixe 'hydrolysis o f the 7o p tica lly  active' hydrogen '•
: jM halaie 1ms been studied, i n ' a lk a lin e so lu tions o f  
liydiMjxyl' ion concentrations greater than 1 %■ 10*^ gm* — . ■ 
equivalents’ per l i t r e  CpS'* 1 0 } ana i t  -has been, shown 
that the alkyl**oxygen f is s io n  meehamism o f hydrolysis is .  |
' not o p era tiv e  when' [pE~J i s  g re a te r  than. b*6 x  XO"*^  j
. (pH * almost complete reten tion  o f asyimr^txy |
b©ing found*. ; .1■ • ' ' . ' ’ i
• Owing to  its . wore convenient fox©,' and to  j
’ the .fact- that iseasurements made on the hydrolysis so lu tion s j 
wore o f -'pH va lu es" from which hydroxyl ion' concentrations 
are'ca lcu la ted , ttm  |f! notation .is used in. subsequent :
' d iscussions ' eta# rather than the mom cuslbersoia® -express- ' 
'ion o f :hydroxyl-ian concentration)* ,/  w ' " ": ■ h
• •She method o f  carrying out • the hydrolysis, was " ;|
: b r ie f ly  -as' follows* Weighed amounts o f 'th e . o p tica lly  : j:
- active  hydrogen phthalate were d issolved in  a n "approx- ■' 7
. iumtely tea fo ld  excess"of various aqueous a lk a lin e  
rcogents,' , and - the- .• so lu tions heated u n t il  hydrolysis was. - 
.'complete*•■■:■ '( in  strong' sodium .hydroxide■ so lu tions ■
■hydrolysis- occurred alm ost ' ietaediately on w arning,, but 
fo r the experiment ■ in  decinormal oodiim  carbonate ■ solution, 
bo iling  under reflux  : fo r several hours was necessary $: the 
experiment 'in ammonium hydroxide was conducted "over ":'- 
scvm ^ o.l: woelca a t . room tompex/attire*" ■ Owing'to- these and 
s f  r fa c to r s .mentioned'below,'.results' cbi&lned over; the' ■ 
largo - range. of 'a lk a lin e ’ reagents a r e  not s t r ic t ly  ''' 
earn/ «vble)'*: ' - ■ ■ p
' pi! determinations, were /made on 'the in i t ia l  a lk a lin e  ' 
solutions:, and again a fte r  hydrolysis, was ' complete* -" A ' 
■0anforidge "Alkl* g la ss  electrode tms used, which g iv e s " 
sa tis fa c to r y . values in  a lkaline so lu tions u n t il  a pH o f  
approximately 13*5 i s  reached* : la 's p it e  o f the excess' 
quantities. o f  th@ allcall.rie reagents 'noxm liy; employed, 
f a l l s  in  pH up to  one unit were observed, due mainly to' 
the lib era tion  of. phthalate anions, cad'each hydrolysis  
i s  therefore represeated by a horizontal l in e  on the graph' 
(praet ic a l  •. sec t ion , ' p* 7 9 a )* : r 1% would have been desirable  
to  use ouch- larger ex c esse s . o f a lkali' so • as . to  reduce the 
f a l l  in  pH during, each .experiment, but to  have done- th is  
con sisten tly  would have n ece ss ita ted ' using e ith er  unwieldy 
volumes o f  liq u id  or q uan tities o f  hydrogen phthalat® too  
Email.to  g iv e ' r e lia b le  optical'. a c t iv ity  data*.' The use 
of.buffered  alkaline so lu tion s to  reduce the pH drop has 
not been attempted, since any" advantage la  pH control might 
he o f fs e t  by the reaction  o f  the e s te r  with anions from .
tii©  b u f fe r * /  ' ;p '
: . When hydrolysis was complete, the- carhinal was :
iso la ted  and reconverted to  i t s  hydrogen - phtbal&te , which 
was d issolved .1 n .sodium bicarbonate s o lu t io n /reprecipitated  
with acid and dried; .- i t s  sp e c if ic  rotation was measured, 
from which- the percentage lo s s  ©f o p tica l a c t iv ity  was 
calculated* Purification of the ester in ’th is way . 
avoided the r isk  of changing the sp e c if ic  rotation  which • 
might occur in  recrystallisation*
V " \  \;ilydralyc©3 were not carried' out in  weaker a lk a lin e . - 
solutions-than deelaormal sodium carbonate,-owing to  the- 
extremely' ©low' rate o f hydrolysis* In th is  so lution  .
(pH approximately 10*5} '..47*7/1 lo s s  of activ ity  was. 
observed;, a lo s s  of 64*7^ was found in  a hydrolysis in  
normal sodium carbonate • ( in it ia l  pH approximately 12} in  
which a "©nailer excess -of the reagent was used, causing . - 
a larger f a l l  in  pH during th e 'hydrolysis- ( f i r s t  ser ies)*  
Tory l i t t l e  racemisatlon'( le s s  than #5). was found in  
experiments-in  solutions of in it ia l .p ! l  over 12*
.fwo comparable experiments were carried out using  
sec-octyl hydrogencphthalate between pH values 11 and 15; 
no-racemisatlon occurred.
Th© r e su lts  of the h y d r o l y s i s ,  experiments (excluding 
the preliminary experiments la  which pH measurements were 
not made) arc b r ie f ly  summarised below*
rpf*~Qctyl iTfdrogea' Bhtteiate*
0.0
0.0
p ^ na^litlXTlaeth^icarbiaTl hyflro&en ^ h th a la te *
V > M ;; >  14 0 .0  -
13*70  /' 15.65 6*4
15*05 10.0? V 6*6
i fs
«*h ^Slr fcwi 11.29' . - 0 .5  ■..
' ' 11.69 10.71- 19*1 ‘ ■
10.9? 10.26 n . 45*0 ■
'L:.;;;10.Sa,'.
«...... ............ — _
10*04 ■ /  4? .?  •
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A .graph, m &.bo  p lo tted  o f  the- lo se  o f  o p tica l  
a c t iv ity  against - the.mean o f th© in i t ia l  and f in a l
pH valties?-* \ r
x ft -naphthy lme thyl earbin® 1 
© gee*>©etyl ale©h©l.
•H
40
3o
9
fhe/imecuracy of polarisotrie determinations of sma l l ' 
mgnitude, and the d ifficu lty  of removing a l l  traces 
o f water from the refonsed hydrogen j&ihalate, my ; 
account for cc o of the deviation of the points from 
the lin e of the graph* < nevertheless, the-' point at , 
which, on decreasing the hydroxyl ion concentration, 
.the al&yX^o^rgen fiss io n  mechanism comes'into play, 
ie  clearly  in  the region pff m ti*TOfto the right o f ’ 
th is  point an increasing degree' o f racemtsation i s  - 
found, since with the decreasing rate o f bimoleculay 
.'hydrolysis the- ionic meehanism. hecoiacs increasingly ' 
•important* -* ■
The in it ia l  ionisation
■ #  * ‘epos, sigmas ' it1-  coo ~ * - e * ■
i s , . however, so slow to  the case of ^~iiaphihylfaathyX~ '
earbinyi hydrogen phthalate that th is taechaaism i s  o f
negligible importance ''during 'hydrolysis of the'ester"
under the customary conditions far the preparation of ■
*
optically  active, alcohols, and hence retention o f  
optical aoyrrctry is  t&e' rule*-/ " la  a previously 
recorded hydrolysis o f th is 'ester  (re f*40), aqueous-* 
alcoholic- sodium hydroxide was e^ loyed , conditions 
which cause but l i t t l e  raem isation even to esters of ■ 
^mcthoxyhennhydrol* • ; These authors obtained, however, 
the eompXe ie ly  inactive formate by the action of
anhydrous formic acid on the .active earbinol ©r i t s  • 
hydrogen ^ th a la ie *  .showing - that the ca tion  i s  .readily 
formed in  th is  strongly d isso c ia tin g  so lven t* , •
'■" Ql ^Jla^thyliiBthylcarhiaol might be • expected ..'to 
behave sim ilarly to t tie' ©osspound, with possibly ■
a- .slightly greater tendency • to, al&yl~oxygsn fiss ion  
due to the proximity o f , the „• carbiayl carbon atom to . 
the unsufrstltut©d Ting* . . in. a hydrolysis of. optically ' 
active •aaphthylTOthylcarhli^l. hydrogen phthalat© 
in  a§noona**alcoholic ■ sodium hydroxide, .followed by . 
reconversion to th©. ester , 1*0 - loss .of activ ity  was 
found 1 in  a sim ilar' experiment using sodium carbonate, • 
the lo ss  o f ' a ctiv ity  was .§9*0 (ref*31)* Other , similar* 
i t ic s  between the behaviour- -of the cC «* and ^ -naphthyl- 
mothylcarbiiK>ls' and their derivative© be- observed# 
..Experiments with g&enylmethylc&fbinol and i t s  derivatives 
have ’shown I t  to. have a capacity for alkyl-^xygea. f iss io n  
much Inferior to that o f ...oC-*naphthyli^thylcaa^>inol {ibid)*
yyellmlnary series'.of hydrolysis e&perlssants*
. la  m m  ■ e a r lie r  - experiments,: a n a iler  o f  hydrolyses, 
o f  op tica lly - active' ^ naphthylm thylcarbinyl hydrogen 
• phthalato' were'' carried out without .measurements o f  pH,
and in  sm aller excesses o f  alhalin© reagents (sodium . 
carbonate and sodium' hydroxide) *, • •. Th® earbinol was in.
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each ea se :iso la te d  by 'd is t i l la t io n 'in : steam* ■ and i t s  
rotation' masured in  pyridino solution* I t  was : 
reconverted'to th e ' hydrogen phth&laie, the new - rotation  
s ia s ig ia ,  "and the' lo s s  of ., optical- activ ity  calculated* . - 
S esu lts -‘obtained in th is  way were lea s  satisfactory; 
f o r a  nuiifijey o f reasons:."* ; " ■■■' . ■
( i )  Swing the course of each- hydrolysis there i s  a large 
and unknown -.chang© in hydrosyl ion concentration* '
Cii) the earbinol Is  only: removed slowly by steam-aistill-* 
siiom ,; and i s  appreciably soluble la  wateri the carbiaol 
obtained b y  f iltr a t io n  of the‘d is t il la te  cmy not, there- ; 
fore , have the m m  specific rotation as the whole#'
( i l l )  The earbinol la  not.'-purified-as-conveniently os the - 
hydrogen phthalate, and-the ^specific rotation  o f  the ' ' 
earbinol -mmmf be used to  calcu late' the' degree- o f  l
racemisation unless fu l ly  ' active" hydrogen phthalate'.i s  ' 
hydrolysed* . ' ■ '
■ The results of 'these experiments, summarised below, * 
are seen to be more" erratic than in ’ the second scries of ■ 
esperimenteV;-■ • Due to the smaller quantities o f a lk a li 
used, losses, in  activ ity  of 14 — 30$' were, obtained in 
sodium .hydroxide solutions.,. and of 4S -*65$ in sodium 
carbonate .solutions#.
S3
o f  hydrolys i s  experiments,
( .Preliminary ser ies)*
Sodium hydro&idc 4*80 14.8
20.5
0.97
0.48
odium carbonate
0*50
0.50
5 . S ta b ility  .of Ions and Free S ad iesIs.
(1) TV «* ^uamee
. .During the. la s t  two decades the concept o f  
. resonance has, been, applied to  many problems o f  structural 
chemistry, and haa resu lted  to  a. c learer understanding '
o f  the behaviour o f a great range o f  chemical compounds* 
Although, up to  the present tim o. the applications o f  the
89
' IMa Irn^e been l a  the isaia of i  .qualitative . 
nature, -iior© '©xact t^oatmsnts w ill- 110 doubt b© p ossib le  
in  tl’iG future*,..... ' . . ,
Evidence obtained• frommeasurements o f  dipole^' . •
momenta,.: heats - o f  con&mst ion, and other ’ sources- leave® no:; 
doubt that a large proportion o f  toolecul©®, rad ica ls  and ; 
io n s 'ex is t in-a form intermediate- between structures tliic li
Ofvsican te  assigned to  them on con ven tl^  grounds, and the 
application  -of quant ^ .^ isaeiiaaical • p rin cip les shows th ese ’ 
^resonance hybrids** to  . have a lower energy and greater  
s ta b i l i ty  than the-unperturbed structures*
Bess-cac, fo r  example, i s  now-regarded'as m/.resonance 
hydrtd, intermedia to  la  stru ctu re' between the p o s s ib le - 
c&*L6'and Sera?'forms*: • ’ :
0  0
^adh* carbon ’ ~  carbon bond has thus a' character' between . 
that o f  a double and a s in g le  bond* -so that benseae does 
not e&hibit. normal efof In ie properties* ^ in ila r ly , the 
ntifo-*group i s  a symmetrical structure Intermediate 
between the two conventional formulations ;■■.
> . 0 - . - O'.
■ . y  ~ y
x  \■■ o ■; o . ■,.■ > - :
. fhe triphesylm cthyl free  rad ica ls and ions,'and the
■ ; . i " s o  . . .
l e s s . stable' dip^enylmethyl structures t are discussed  
■below'in ’the; l ig h t  .of. the theory o f  ‘resonance* which 
provides accept able- q u a lita tive  explanations o f the • 
behaviour of..th ese  eyet©ms*;-:;
• Although’ purely a lip h a tic  ions and radicals,; contain­
ing tr iv a len t c&xbon^y. arc now known to  occur during ; 
chemical changes o f  widely, d iffering-.types, .-their s ta b il ity  
Is. very-.low and th e ir  period of, ex istence consequently
Of a t o /  Mgti order -of siaM X ityy; on t hm other hand, 
arc m ay © instituted ;. triphenylnethyls, :• ia  which' the . . 
energy o f  the. systems Is  ■ greatly  .lowered by the occurrence 
o f  resonance between-m isy,possible canonical forms* • thus, 
tiexaphenylethan© d isso c ia tes  ia  a aou -d issociatiag  solvent 
such a s ' bonseae. in to  free  neutral' r a d ic a ls . by hourly t i c  • 
f is s io n  o f -thor centra l earbcm ..«* carbon link;** ' . - '
(C6HS )3 .C -;-:C(CGH6 )g - .- - - * » g (CflHsOs.C.
ia  l iq u id .sulphur'dioxide h etero ly tic  f is s io n  a lso  occurs
• I $ (% % )a ' (%%)$£• -f (%%}g0
the resu ltin g  ion s giving a'conducting so lu tion  and 
ch aracter istic  absorption. spectra* The cation  and
*#4
anion are a l s o :. formed separately!', m so lu tio n -o f • 
tP ijtienylsethyl chloride. ;ia. liq u id  sulphur..d iox id e. 
con ta in s: fr e e ; tr tp h en y lseth y l; cation s '=
<C6 % > 3  0  + + ! 0 1
aM ; the .red solid-, sodium nnd 'pota^Xua triphenytoeihides  
give conducting so lu tions -in, liq u id  ammonia containing
the .corresponding anions $ a _ - ...
s  C" * i K ♦
example, .refs. 41* 40}* -
Anions. -' The ti&phenylmethyl•union.I s  l e s s  stab le than 
the cation*-but i t s  s ta b i l i t y  i s  increased by electron-* 
a ttra ctin g  substituents in  the r in g s's in ce  these decrease 
th e 'n ega tiv ity  o f the-methane carbon atom* Z iegler and 
Boye (ref*45)- showed aodiusa u-trin itrotriA en^
haa the vm id compound
The corresponding free  rad ical was a lso  obtained as deep . 
green needles*
fr ee  fa e ic a ls *^ . As already mentioned, the tripheay Xm® th y l 
rad ica l i s  formed by the p a rtia l d isso c ia tio n  o f hexa* 
phenyl©thane''in  ben&ene* • The s ta b i l i t y  ©f the rad ica l 
i s  attributed  to the resonance o f the free valency
f . ' h . m .  v w tA fttlilift  w * « 4  f.4  © r iS , OH th© E lO tim h e '.;  CfirbOll
md the s ix  ortho-positioasatom, the three
( r e f s *  .4 3 , .  . 4 4 } * . Tim .reson an ce'1 p o s s i b i l i t i e s  a r e  
In c r e a se d  b y  th e  s u b s t i t u t io n  o f  p h en y l groups- in  th e  
;para^p0 a i t i o a e #: th e  r e s u l t  being" t h a t  ■ ir ix e i iy lm e th y l  - 
e x i s t s  o n ly  ..as a  ;s o l i d  -co lo u re d  fee©  rad le a  X,. show ing •
110 ten d en cy  . . t o . form  /h exaxen y le th a tie  ( r e f s •4 5 -4 ? )*
; ■ ;: £he. s t a b i l i s i n g . : e ffe c t  o f  arom atic'- grou p s h a s  :
b een  fou n d  t o  in c r e a s e  'i n .!t h e  s e r i e s  
■ . p h en y l j - x e n y l  v ^ - n a p h th y l  <^: oC -naphihyl
a s  w as p r e d ic te d  t h e o r e t i c a l l y  W  P a u lin g  and f h e l a a d . . 
( r e f s . 4 3 , 4 9 )*  •: .■ - ■.
C a t io n s . • . In  c o n c e n tr a te d  s u lp h u r ic  a c id ,  t r ip h e n y l*
wftwaa<MBg5 fcwuem- a. W “iB»  . a*
c a r b in o l  d i s s o c i a t e s  accord ing"  t o  th e  e x p r e s s io n '  
(CgH5 )3 .c o ii  + sa s s o 4  ^  ( e 6itg ) s .c  4 ♦ oh 3 f '
; . 4 SHOO. *  . ; ■
C o n fir m t'io n  i s  s u p p lie d  h y  th e  ,o b ser v ed  f o u r - f o ld '
: f p e e s in g  p o i n t ' d e p r e ss  Io n  ( r e f *  SO) and by th e  f a c t  th a t  . 
th e  y e l lo w  s o lu t io n  show s th e  sa n e  a b s o r p t io n  band a s  - 
d o e s  a  s o l u t i o n  o f  tr lp fca n y l& o th y l c h lo r id e  l a  l i q u i d  ■
■ su lp h u r  d io x id e  ( r e f s . 5 1 ,  § 0 )* , ' f M s  has' r e c e n t ly  been* 
u sed  In'-a m ethod o f  p r e p a r in g . e th e r s  o f  t r ip h e n y le a r b to o l  
( r e f # 5 3 ) ,  - t o  w h ich  a . s o lu t io n , o f  'the e a r b in o l : l a  100,1 
sulpK & ric a c id  I s  added t o  th e  a lc o h o l  a t  - 1 0 °  * '
Eiren f  on.i i c  a c id  cau ses- ©ose d i s s o c i a t i o n
again resu ltin g  in  a yellow solution* *
In the trlphenylsae thane d yestu ffs, the presence o f  
amino-, dimetby lamina- and. hydroxy- groups 'la  two or thro© 
o f the aromatic n u clei so increase^the s ta b il ity  o f  the 
cyst ©sis tiiat -carbonlusvcat ions are. formed by salt-fonnatlon . 
with weak acids ( r e f*54)* .
M ethod-substituted trixhenylearbinols ware studied  
•by Baoyor and T il l ig e r , who described a method for  
comparing the b a s ic it ie s , o f  a number of. those compounds 
( r e f .25}* The_method con sisted -in  determining the 
amount o f aqueous a lcohol needed , to  discharge the colour o f  
a solution  o f the carbine! la  a ce tic  acid containing some 
sulphuric -acid* ' The r e su lts  obtained were compared with  
^ su b stitu ted  triphenylcarblaol as standard# Methoxyl 
was shown to have the greatest e f fe c t  when present la  the ■ 
para—p o s it io n ; . re su lts  .obtained were:**
Sethoxyl groups
le la tiv e  b a sic tty
** p ;pp PPP ooo . rmm | ©op
1 , e .s O'Afvt 7*6 1 .7  | 27 .3 ,
'For reasons - to  b© discussed la te r , 'however th is  procedure'-
cannot be regarded as very sa tisfactory#  ■
■ fr ian lsy lca rb in o l i s  very strongly b a sic , read ily  '
■ forming "-many coloured sa lts*  " Bry hydrogen ch loride • 
passed into an ethereal so lu tion  o f  the cafb in ol readily  
g iv e s •the electrovalen t chloride as a red laicrocrystallin©
so lid  ' which, .hm?mer9 changes- into the co lou rless covalent 
oos^onfid on stnnHng over. coda-1 isae in  vacuo$ ■.. or on . 
washing with' dry etlieri . ' ' ,';', ; ' ;
[(C H g O .G ^ ^ c]+ / C l (Clig0.CQi:4 )3 CC1.:
: - (Sad)- ; . -:-v (C olourless)". •
hlishonylrnetfiyj -ions and r a d ic a ls .- ■
: '-Cftsubstituted d lp h en y l» th y l' ra d ic a ls  'and isn a  a re  
o f  a  t o e r  o rd e r o f  s t a b i l i t y  than  the  t  riphenyiaathyl© ,
owing to -.tIm reduced■ p o s s ib i l i t i e s  o f  • resonance* b u t '' 
s u ita b le  su b s titu o n ta  in  th e  nvom tle  r i  j s  a f f e c t  th e  •
Similarlys i& b ility ^ ln  bo th  g roups.o f oa&$oun&&« ■
S tud ies o f  the #ase o f  fo rm tlo n  -o f the d ipheny l- 
'c&thyl f re e ; r a d ic a ls  are- described in  th e : 'l i te r a tu r e .  
fh o ease w ith  which 'souse' s u b s titu te d  dipheny 1m©thy 1, c a tio n s  
r i i  formed. I s  o f in te r e s t  in  connect Ion w ith th e  a lb y l— '.
oxygen f is s io n  noclianiesa o f  h y d ro ly sis  o f - va rio u s '
5 f  q 1 ■ v ■ - ■
hesshyixyl halides,. .since %hm ax cactions undergone by :\:
&laxyl c a rh in o ls  very freq u en tly  invo lve 'fo rsm tion  o f th e
c a tio n  as  an Ih tercied late*  .
Free ra d ic a ls* ' ■ • s—Totraphenylothanc. s - t e t r a — riaphthyX*
•»rt»*»tfe»rfj«i,wjiiiiwi«ifti>iiiiii|i>] m   ,Hi ,i.'w» «■ hirft frrrrwr 4fcW* —  *  #«•#»
ethane  and s - te tra -a n is y le th n n e  a re  a l l  ©table. substance© 
allowing no- tendency to  d is so c ia te  in  b o ilin g  3eyl©nef b u t 
th e  ex is ten ce  o f- th e  diphenyl^etiiy l f re e  r a d ic a l  during
'the prcph? t lo n o f  j^tetraphejsurlethon© has been demonstrated 
by Ilauta ana. Mulder {ref*5S)f on reacting benzhydryl 
chloride with molecular s i lv e r  in  the absence o f  oxygen,
,' trie ethane was found to  be -obtained - in' quahtitatiw©. :i
.yield* whereas in  the presence o f oxygen the y ie ld  was - 
not m m  thjm C » the'peroxide (c^ 3 )2 *011. 0 *0 *011(00 5 )3  - 
being forsaed which then-gave.-.bcnshydrol* -benzophenone 
and ■ifben^liydryl ether*' '• I f .  th©'; react ion was carried ;- 
b u t ' in  the presence o f  n itric''ox id e, ;.tiio c h a r a c te r is t ic  
- free  radical' addition toolt place 'with the formation o f
* O* "'■' "• VW V . - , ■ •
"The • presence o f  three methyl groups in  each ring - 
greatly  f a c i l i t a t e s ’ radical': and ion formation* Eauta 
and V ais (r e ts  *56,.*$7) -■ prepared dlisosltytaetliyX ch lorid e ,
. and showed that i t  resesfcled .triph©nyl®thy.I chloride , in. . 
i t s  readiness to  y ie ld  the corresponding free rad ica l or 
cation# h. h: • \. . • .
As a generalisation  it.may be sa id .that whereas 
■ the unsubstituted diphenylmethyl rad ical has. a s ta b il ity  
• interm ediate between that o f tr ip  cnylme.thyl and the .
' ehort-*lIf© a lip h a tic  .radicals* su ita b ly  substituted  > 
dipliopylmetbyls may be' quit© comparable. in  s ta b i l ity  
with tr ip  cnylxaethyl (ref*b3)* .
. • . ^Bienylbcnsisydryl chloride has now been reacted  
with sin e to s t  in  b©risen© so lu tion  in  an inert atmosphere 
' to  gjgre ©C& «*diph©ny>» «C A ^ixenylethnn© # iswp* 247*243°, .
but t h i s , cospound • was found t o ' show' no sign  ©f d issoc ia tion  
Into free  'radicals la  b o ilin g  quinoline (240°)* - • When a 
sim ilar preparation was -conducted la  .a ir a .purple colour* - 
destroyed by ehnklng* was produced* • probably too to  
xssid?-'for&iatlo& o f free  :rad ica ls ( c f  * behaviour of.
* cnskydryl ch loride, .1* ■ 35 )* : •■■;
. : ^ Sfothoxyboiisiiyazyl chloride ha© been sim ilarly  - 
-/reacted with, s in e  to s t  .in  ih© .presence o f  air* ' Shaking 
with a i r  $esx>votf the • pink colour o f the so lu tion  which 
;s\c: jQ  red several times ©a standing* ' --From the solution;
: a b r il l ia n t  yellow  so lid , could be Isolated,; bat th is  had •. 
:&a d is t in c t  i^ lt in g -p c ln t a fte r  several recrysta llisa tion®
- t e  a lco h o l and use probably a  po lder# ;- ■
Cations * •:. fh e ; occurrence o f  free  ■ a iphenylmethyl cat Ion s' 
during many reactions o f 'substituted  besMiydrols and th e ir  
;d erivatives I s  now w e lle s ta b lish e d  (see section  on a lk y l-*-'
• ©s^goa f is s io n ,  r*10} * ; . .lucii rcrk M s been .carried out 
;cm secondary alcohols such an ©sybeashydrol, and
■ the readiness with,-which th is  carbinol' and i t s  d erivatives
• .react v ia  the • earboalum cat ion has 'been demonstrated in  . 
laary -reactions (ref# 30)*h - ' ; ■ • h '
-L ike the triphcnylcarblnols* dia?yX carbinols  
, V 4.  olve in' concentrated -sulphuric acid with . the . .
£w«? tloia o f intense coloration^ and i t  was thought. to  
bo o f in terest b r ie f ly  to  in vestiga te  a  number o f  ‘ ..
In  th is  way* , i t  was found that the eafblnoXs
• • ' • " • • • •  *
could, bo placed in  three main ranges o f colour^f om iag  
‘properties as fo llow s, although• the dividing 
come f *- t  ( Abitra.ry.:^;v .
To How ** ©wage
©range - ’red
hxrpla/**; v io le t
jrC&ihoxybensM'* *
Plant sylearb in o l
Paeayl-* oC ^aphthylearbiixol ; 
rheasrl-*". £ ^©thoxy~ oC~aaphthyl
' earH*
«&* cm? «&»'&**>'
sriby that methyl-*, or 
benshydrols'.giv© y e llo w  or. omnge m tiz  
larges*.'.groups such as jg-pJienoxyphosy 1 * 
.era present the range o f _ lighfc-absorfrt
* while m en  
or oC-naphthyl 
i s ‘sh ifted  from
til© :• v io le t  cad ; ot ©peetrusv producing purpl© or v io le t
solutions*' a® conjugated ay ©tome o f beasene and naphtha-*
Xruo are - w e ll tocm to  a b se il -radiation /in  the near ultra*
v io le t^ , end;, when. these groups am  coupled in  a larger  
r  orating system the absorption''Changes ia  the d irection .
: o f  longer. w avelen g th s; in to i : ~ -A v is ib le  part o f  the
■ spectrum* o>'In systems. such.as t  a -.phenyl**.oC -tsaphtliyl* 
;i!istiiyl,oatioat t  ©reforer:/fh© »Xcorption .occurs in  a : 
region  o f ’longer w avelengths than-.with- the sm aller •' 
.bens&crdxyl Io n s*  ■'■■:■'•■ - '- h
.It has. now been further observed that a few. second-* .. 
.ary alcohols give'coloured/solutions- eves ia  formic acid  
and. tr ic h lo r ^ tf1 acid (the-'analogous behaviour o f tripbenyl-*
.ea x fe in o l lias bean toown fo r  ®om. t l m )» ' The follow ing  
‘earbinoie have.been found” to  give these coloured. eo lu tion s:«
^4Setho^hmm bjdrol 
b ian isy lcarb in ol . • •
^•Bienosybenshydrol 
-(^riphenyloarhinol '
mi® yellow  h.
led  -«* orange ,
.Purple
r i n k  '
( in  C^.%.000II only |
!>«IhieBylb@nahydrol» m#p# ©4P after several .recsystallisa-* 
t io a s  from Xigroia and/or a lcohol,' gave a .purple color-* 
at ion , but ..this was found not to.-occur w ith : ssaterial which
S3
1'v; ^  Ji on d is t i l le d  under reduced pressure* I t  appears •
• i lr t  ia  ^piiesyX&eiisliydrel failcU toe--bees'repeatedl|r • 
c r y s ta llise d  im purities ere. s t i l l  present which read ily  ;
1 c a coloured ion. In acid  ..solutions. ■ I f e s ib iy . ta~ the . 
I n it ia l  fiie&©lH2raft©react Ion 'mrnm. d lteton e, . • ....
Cj%*CO*€?0 ?4 *%%»C0 #C^ I%* ss?  tore been formed in  addition • 
to  , th is  than g iv ing  the  'corresponding' '
on reduction-; -, ia , t  o reduction o f the 
j^henylbensc^onoae some formation off the sub©tttuted
: % A « ,  : y G6:i4*G0;i8
■ -  )c  .— — c(
/ I  I V•■ - . ■ c , . - o ; i  cu . ■b o  b &.. .
m y also; have occurred* ■■■'
: In Fosse*© experiments on jsmthydrol already ©eniionsd 
- r e f  *26) - i t  was observed that although a so lu tion  
o f  tl'io a lso  o l',in  g la c ia l a c e t ic  acid was co lo u r less , a - 
so lu tion  in  80$ aqueous- a c e tic  a d d  was yellow , presumably 
due . to  tb©'. greater ion is in g  • power - of " t il ls  ' solvent* '•
: By analogy 'Vq '\h e . t r  i&rsrlc&rh in o ls* the colour© ©f.
• %.\o acid so lu tion s are ascribed ' to .rsoonaoc© occurring, in' 
the earbonlm  cation© .* formed by d isso c ia tio n  o f .
*5*- > -Mi#-
th c c a r b ln o ls i- ..'  - ' ' •
&t"; . ' /H  ' ;
^  0 ^  4" l0£ . . '  -. O'**' H 4’ - 4 X *
^ ^  \  oil ' ■ s  ' ^  "*'* r“i - T>
40 ■
III th e  .sim plest d ia ry l  e a t io n , t h a t ' derived from benzhydrol*
resonance- occurs between the eeven- canonical' fo m s  ,
•G O - CH - d >  C l 5 =  CH " < 3  -f <e==V  CH - £ ! >
( l  form}- (4  forms) " (2 forms)
in  which th e  p o s it iv e  'Charge > i s  loca ted  on th e  methane 
carbon a to m ,-th e-fo u r o rih o ^p o sitio n s and the 'tw o  para*- 
.positions#  •> from am atum ^m aeba'aical-principles» th i s
d is p e rs a l  o f charge r e s u l t s  l u a  decrease .of energy, and .. 
in  increased  s ta b i l i ty #
- . ,/' Tho. unpertu rbed . forms are- extreme- s ta te s  which have
no r e a l  e x is t  one©, and liato boon termed * in te l le c tu a l  
scaffolding** by Ingo ld i' i t  i s  th e re fo re  more c o rre c t 
to  say th a t  the  ion- e x is t s  in  a  mesomerle s ta te  in  which- ' 
th e  net charge is . spread over th e  whole system... ^ever* ■ 
th a le s s ,  i t  i s  u se fu l to . co n sid e r th e  unperturbed sta tes- 
in  d e a lin g  w ith 'q u e stio n s  of- t h i s  kind (ref#59).-.'
. When, a  c a tio n  Ar^ CSf4 has been formed, both  the  
occurrence o f resonance.and th e  presence o f e lec tro n *  
re le a s in g  groups a c t ag a in s t th e  re a c tio n  o f th e  ion  w ith  
n u o lcoph ilic  reag en ts , fo r  example, w ith  hydroxyl ion 
o r w ater to"reform  the o r ig in a l  c a r b in o l i - - e lectron*releas©  
aproears to  be th e ' nor©. im portant fac to r#
In  the jg-saethoxybenzhydxyl- c a tio n , th e  e lec tro n *
density  a t ill© methane carbon atom i s  isnca greater than 
l a  the benshydryl ton,'flu© to"the eloctroa-releas®  o f ' '
the .methoxyl groupj" j^iaothi^benshydrol and i t s  ; v. : 
derivative®.therefor© ©how a-much' stronger tendency-to''v * 
form the cation  than.does- tesubetitu ted  benzftydrol* since  
the i n i t i a l - d issoc ia tion  i s  fa c ilita ted *  and association  
o f  .the cation  with a lm cleophlllc group opposed* h ' ••' 
s ; jg-phci^lbenshsrdr^l-.cation -has....three--'further
canonical forms not p ossib le  in  the unsubstituted - 
benzhydryl ions** - . _ ‘
♦ C > - - C > * ch-0 : - d O c n O V
(1 form} ■ . . . ' (2 forms)
there i s  a lso  a 'small degree -of e lec troa -re lease  p ossib le •. 
from the £-»phenyl group* : .-The' resu lt o f these factors  
i s  that -j^pheaylbenzhydrol i s  appreciably' more basic than 
I s  beashydrol, but very much > le s s  so than jg-methoxy* . .. 
be&2hydrol* :
The B a sic ity  o f Cafblnols*
~ la  the course -of th e ir  in vestiga tion s o f the . 
metlioaqr-substituted' trlphenylcarblnol89 Baeyer and . . . i
V il l lg e r  (r e f*23) used a t itr a t io n  method for  comparing
. - ■ . |
the b a s ic ity  o f the carbinois*. . ' Solutions o f the carbinols
.la  a ce tic  acid containing 1' ~ Zjo: o f sulphuric meld were 
t itr a te d  with 75/S' aqueous alcohol u n t i l . the- colour of the .- 
solution , - duo 'to the free earboniwa cations* was - no longer 
v is ib le*  ■• /..Although end-points' were not. w ell defined, the .
■ largo d ifferences in  tlie amounte o f t itr a tio n  solutions  
seeded •.permitted these authors to.' g iv e -rough relative:- ■ 
values f o r ' the b a s ic it ie s  o f . th e carbinolsr ; ©bowing in
- particular'- the great increase--caused' - by. the presence. of.
• th r e e • methoxyl groups la .th e  para-posltioa®, and .the' 
very small e f fe c t  o f the-same groups when present In the - 
m eta-positions* ■ ' The re su lts  obtained'have already been' 
summarised (p*33)*
: The ■ inherent drawbacks o f  th is  .method; have been, 
pointed out' by-Z iegler and Boy© (r e f*60)* - The d if f ic u lty  
o f observing end-points ..accurately, and the ■ d if fe r e n t . 
co lo u r-in ten sitiea  of' the d ifferen t cafboaiuia i o n s , ., 
although- doubtless' sources o f error, are probably 
. unimportant', when' there are large d ifferen ces in  the,
. volumes o f . titrating'. l iq u id ' required* Muon more' seriou s, 
however,. i s  the production o f colour by im purities under 
the influence o f acids* . Lund, ( r e f*61):investigated  a ,
- number o f , metli02sy~substitut©d t  rlphenylcarbinols by .
potentlam etrie and.spectres® trie means, and gave b a s ic ity
-1 0
■constants fo r  a -se r ie s  o f carbinols ranging from 7*7 x. 10 
for 2:4:6:2* :4 f ;Sf*24-? f heptametlio^ytriphenylcarbinol- to  
1.X0 x fo r  2*4t4f -  trimethoxyt riphenylcarMnel*
S ieg lor and Boy© used a colorim etric method based o a . .. 
LtmSf.s procedure* and found that, the se r ie s  o f . increasingly  
b asic earbinols obtained d id  not agree cosipleteXy with ■ 
that obtained by the t i t  ration method*.-. w I t  w as'also found 
th a t . there was . no s in g le  -.relation between ( i ) . the ion isin g  
power o f -the earb ioyT ch loride, and ( i t )  ; the. tendency o f  
t o triarylmethyl- free  radical', to  associate* '. This -is  
understandable since whereas ( i )  is- largely  a function o f. - 
the e lec tro n -a T tila b lllty  - a t the methane carbon atom* :.
(11) i s  more- dependent ©n the resonance s ta b il ity  o f  the  
free  rad ic a l, '. ,.\ .: w_ w
B a s ic ity . ostigm tlons o f  secondary a lcoh o ls* •* >: .
■ A -' t itr a t io n  method sim ilar to. that-; b f Baeyer and . 
V illlger- has la  the present worh: bmn  applied to some : 
'diaryl oarbinolsy but the number f©r?hich i t  could be • • 
used was found.to be ¥@ry lim ited* -w .
" In the present experiments* t.lie acid so lu tion s were 
(1) g la c ia l  a c e tic  acid  containing 10;4 by weight © f: 
su l’o uric acid* and (.11) &-hylrous formic a c id * -f For'the 
t itr a t in g  so lu tion , 75;1 aqueous- a ce tic  acid  was substituted  
fo r  aqueous ...alcohol .to prevent © sterification* : • For 
comparisaa,'; triphenylearbtnol was sim ilarly  titrated *  .
•=";-Tb© product io n 'o f colour by impurities* mentioned 
by. E iegler and' Boye (F*42), was found to  be a serious . 
:s©urc© o f " error# . In th© ‘cases o f  ^ s is th o ^ b en s^ d ro l
and. j^henylbeashydrol i t : has been found that strongly  
colour-producing - substances- are - present • a fte r  repeated . •
.recxyet& llieationsf althou^i---they are. a t le a s t  - largely  '• •• 
remvod if- the .carbinal i s  a1s t 111c 1 ' under reduced . -•
.preepiore*.V eiy small Bxmmitk^ot such impurities.may 
cause. en tire ly  • erroneous, -r e su lts . t q be obtained*;;-
■ /-; A further .source o f ;possib le.,error . Is;;the occurrence 
o f  .eheistc&l-. reaction  la  the acid  solutions* which was -h 
probably..uaisportaut - in  the",&mM- weaker acid so lu tions  
needed fo r  th© tri^ ienylcarbinols* \. Sonic evidence fo r  
th is  nay be b r ie f ly  mentioned|- ‘ ( l )  ^Methosybenshydrol 
has been found, to  give a variety  o f . coloured so lid  
products of. a polymeric nature on tr e a t in g 3with sulphuric 
acid alone or  l a  a ce tic  acid  solution* and/some reaction  
;©f th is  kind may have occurred in  the sulphuric acid ;•«* 
a ce tic  acid  so lu tions employed* \  ( 1 1 ) . I t  has a lso  been 
found that, a c lea r  yellow .solution .©f j^methojsybenshydrol ’ ■ 
in  formic acid rapidly turns ■.-■cloudy and deposits a so lid  
which i s  a lso  o f  a polymeric nature* Two specimens 
obtained, in  th is  .way softened over a wide range-of ,.: 
teisperaturo*' and '-molecular weight determinations by the 
East, procedure' gave values - o f 6?0 arid 840, The- . - : • 
dicarbinyl ether behaved similarly*. ;; ( i l l ) j^Fhenyl4*' - 
tcnohydrol on - standing in  concentrated sulphuric a d d  ' 
g iv es  a completely soluble product* the -aqueous- so lu tion  
of-which has a s  appreciably purple co loration , Bark -
sticky s o l id •'m aterials 'are also- produced, on adding'-' 
sulphuric acid , t  ©air ace tic  acid sain t ion o f the carbinol* 
..-.-•Eesults 'obtained -in the t i t r a t io n  experiments' are 
sunm rised below* ..;. To show ‘.the-. magnitude o f - the errors 
Involved, figures are given fo r  both d is ti l le d  and 
undist'illed  samples: o f ^i^thoxyhenchydrcl • and jg-phonyl'* 
benshydrol* . .Bnd-^points. fo r  j-taethoxybeashydrol and . 
dianlsylearb inol were' very d if f ic u l t  ..to -observe, and the 
approximate- values '.obtained are- accordingly placed '• in  " '
Bas i c i t y  e s t im a t io n s  o f  c a r h in o ls #
Mean ecs» : .of. 75$ agueous 
■' a c e tic  acid- needed' to. die-* 
charge .colour ©f so lu tion  
o f  cafbinol la  lOcc s » o f : **
(D ' ;■
Hnt'O/ /CUtTt. COOH
id,, l / w /
( i i )
■ Anhydrous
h. cooh; .
Biani eylcarb ia o l . (E5> . .. ( 1 0 )
■ ts—!:.teth030,foaststodi»o1. ;
{ E io t il le a . M.p.66-67° (1 .5 ) ( 8 )
( m t  aistiaiea.M »p.65-6Q° (40) ( 6 )
' X ej^ ^ d jg lea ^ ln o l, f  ' . ; 5
Trtt&enj/lcarlsiaol: ; " 0  . 7
5 :4 -El-netho^toenstearQl ; ../■ .1*5- - mm
. t^Efie^Xben^h^SroI ■ ■
, . (D is t i l le d . B.p.94-95® . 0 ; ' ,; /
: (Hot fiia tilled .H ,p .94° 7 . 7 - ■ "
• t tiiiospi sYlcarbin.ol - . - .■ ...o :: - 0
! herrl- OC ^mh%WlcB.v%lrml - ; 0  . ' 0
t~f hcnoss/fc^nsShydroZ ■■ ■ /  OV 0
MciimlrrdroX ..:.■ :.;. ' :.0 - 0 * " ' -  '
In s p i te  "of "'the'errors involved: in  Vm t i t r a t i o n  
method o f  e s t i ia a t ing the b a s ic ity  o f ' e a r b in o ls ,' it' seems 
.Ju stifiab le 'to" draw some conclusions o f  a general na tu re  
from the.above table* : . ■-
fhe-Introduction- into' a ;para~positlcm o f  benshydrol 
o f  the . group CHgO-* has ;an'appreciably ; greater increasing  
a ffe c t  on the b a i'ic lty  than 'th©: introduction o f  CH^S- 
‘or-CgttgjO~ , so that .the b a s ic ity  -of j-^ th o i^ b en sh yd ro l.
Is  comparable.; w ith, • tliou^i le s s  'than* that 'of triphenyl-* 
carbinol*. the b a s ic ity  of triphenylcarbiaol- i s  exceeded, 
however, with- th e ..in troduction• o f a- second 'j^-methoxyl-* . 
group ( in  d iao isy icarb in o l),' but - the m -eethoxyl-'group'in  
3 * 4  dimthoxybeashydrol has l i t t l e  e ffect*
■ - Xenylaalsylearbinol appears to be s l ig h t ly  more 
b asic  than j«methpxyb®nshydr©i.f the extra phenyl group ' 
making a contribution as in  ^pheaylbenshydrol* ^
. a en y  Ith ioanisy Icarb in o l , phenyl- ot-naphthy lea rbinol 
^phenoxybenshydrol "and b$azftydrol do "not ion ise  readily  
enough to  give coloured so lu tion s In the reagents used ,"  
and the method•i s  therefore inapplicable to them* • The . 
scope:© f the-experiments could.n o t'be' widened by using , 
an even stronger a c id ■so lu tio n i when so lu tion  ( i )  was 
replaced by a sim ilar 2551 ■ so lu tio n , l i t t l e  change in any 
t itr a t io n  values occurred." /
mS anctions o f earM nols w ith concentrated  su lphuric  acid*
■c- oajmWAcw*.'«<»»■♦<* fi» * * "■!.»■ •■^ ■><rnnTl»i^ itT,a»iit'**->*t»t»g>»«u«MP<3>«wiiHrilifTia*ir ir.iB*n ir« i.siao«a»«>»aw -*»
(1 ) Arvl^alkvl earbinols# / .a
a; . On adding carMnols .containing aliphatic groups to 
, concentrated sulphuric acid, signs. of. chemical reaction . 
are normaXly evident, but deep,immediate.colorations, such ■
■ as those observed with .diaxyl and .triaryl "carbinols are . 
not•always.observed $ deep colours somet imes develop on 
- standing,:but are almost certainly7not due t o .the ; 
carbonium ion derived from the eurbinol* : Apart from 
reaction w ith. the.' aromatic .nucleus,.- removal of the  
elements' of. water with' the formation of. an uas&iurated ; 
v product ■ is  possible V : V-:. ■ m-....'
. . .Ar -  CH - .  Ar -  CH « dig . -
: ; 0  ■' ■ . OH : K ,: : : ,; , . : - •..., ■; -■ ..- .
Styrene* for example, i s  readily formed from phenylmethyl"* •
; eafhinol ..even on .treatment with dilute, a c id s ,. and js-^thoxy-* 
styrene has been obtained merely by. allowing anisylmatliyl-v 
... carMnol to stand m  a. stoppered bottle at room temperature 
. . over a long period (ref*58.)* .;. ; : ■• ■
 \Carhifiols of ib is , type-have only been briefly  . ,..•
. ..investigated in. th e .present work i n  view, of the much .. 
greater /tendency . to  earhenium cation formation of the 
. purelyaroinatle cafb inols,;-but the follow ing.examples may 
be given* - Acenaphthenol and .oc— and . ^-naphthylmcthyl- 
carb inols' char on treatment with •. concentrated sulphuric
4
a c id , and coloured- so lu tio n s  a re  slowly formed j. - actliyl«* 
^•pipcronyic&rMnolV xheny l^ ^ p ro p y le a rb in o l and b e n s y l^ ^  
propyleafbinol' a r e ’liq u id s which a t once g iv e "coloured ~
. so lu tion s and eolid'! products' without charring.*
' ftls&yi harM aois* ■ "■ : - .' '
a I k  a d d itio n 1' to  !ih© ' immediate- fo rm a tio h 'o r  coloured 
x so lu tio n s 'd u e - 'to  io n is a tio n  when d ia iy l  caxb iao ls  ar©
•added - to  concentrated- sulphuric'acid (P*S?) "chemical :
-re£c t lc h o c c u r s  For©. o r  l e s s  • read ily*  "' ,V ^  •;
On standing in  c o ld  c o n c e n tr a te d  sulphuric a c id ,  '
• j^^ianylbeiishydj^ol g ives a com pletely w ate r-so lub le
■ product, "prosumaoly due to  suXphomatlon* •
• ' re a c tio n s  o f ^-saettoxybenshyds^l w ith ' su lphu ric
J ac id  a re  co a p le s , a n d ' i t  appears probable th a t  'sulghon&iion, 
p o ly m r is a t io a  and'-tho formatiah.^ o f coloured carboniuia •’ 
sa lts -  a re ' a l l  involved* :='A lthough on h ea tin g  or. long 
s ta n d in g . com pletely w ate r-so lub le  • products were found to'
■ be formed a©'with .j^-phenylbcnshydrol, under milder ; ■' 
conditions coloured' so lid s  'of in d efin ite  high m eltings 
points wore obtained which'contained from 1*4 to  11*1/1 
o f sulphur* ■ One specimen, containing 11*1:1 o f sulphur*
. {corresponding to ono -SO^If group per xaolectile o f  ' ••
j^ietho^benshydroX}. was treated  with phosphorus-: 
pentaeiiloride,- and th e  resu ltin g  bright red so lid  
converted .to a buf f-*coloured >ulphosamid©. fcy treatment ...
with.anssonia, • fh is  substance was toxmd t o ' have a
m o le c u la r  . w e ig h t o f  2 ,5 0 0  by the Sast. procedure.
A l l  th e . red-coloured s o l i d s  formed by the r e a c tio n .
'of-jg-^thoxybenshydrol w ith  su lp h u r ic  acid , .e ith er  a lo n e  
o r  la  a c e tic  a c id  s o l u t i o n ,  w ere decolorised by w a te r ,  
and • more r e a d i ly  by ' sodium  or. ammonitmi h y d r o x id e s , y ie ld -*  
in g  buff-coloured so lid s ;  t h i s  i s  in  accord  w ith  th e  
.su p p o s it io n  th a t  s o tm o f  th e  su lp h u r  iff  the rad s o l id s -  
i s  p r e s e n t  i n  th e  anionic form  ,as ■ in  th e  ©alts -of .-the v  
triphenylcarbino3& ji%0 J *
- The equivalent w e ig h ts  o f' some o f  t h e s e  su b s ta n c e s  • 
have been estim ated.by treatment w ith 'excess a lk a li ,  
followed by t itr a t io n  o f the e x c e s s  w ith  stan d ard  ', 
hydrochloric' acid#" '."Zorn®.' re su lts  may.; be summarised:--
( i )  P roduct from  a c t io n  o f .concentrated s u lp h u r ic  a c id  
' . on■••<p-metho3cybeiishydrol* . :
S »  11 •Vji ■ (1 WS0^1I p e r « .mol# r e q u ir e s  8 ,  1 0 .9 ; l)
. B g u i¥ a le n t  w e ig h t  230 . - : -
(1. -SOgH per mol* requires ©quiv. 294} -
C ii)  P rod uct from act ion o f  on, ( i )
. E q u iv a le n t  weight-' '** ■ 550. '
■y ; (1  t^ o^ ci per m o l.'w o u ld  give M.W. 8 1 2 ,5 }  •
( i l l )  Sulphona&lde from  ( i i )  .^v",
' V\M.W» 8 ,8 0 0 ,  8 ,  4 ,4 ; . .-
- ( !  -BO^Ifl^per mol,,., requires If, 4 ,8 f - S#10,7^)
-(It).;--''Product from  a c t io n  o f c o n c e n tr a te d  s u lp h u r ic  a c id  
. : ' ' on jg -m eth o ^ ’b en ^ b ^ d ro l: l a  a c e t i c  a c id  * •
3 ;■ ^ 3Sr i*4/&
; ' E q u iv a le n t '(a p p x m * )  : 5 5 0 . ......
■: f h e  S**B r a t i o  o f  t h e ' su lphonam ide ( i n )  shows th a t  
a l l  th e  su lphur, i s  p r e s e n t  in  -th e  sulphonamid.© g ro u p s , 
h u t t h e  q u a n t i t i e s . o f  each  a r e  much l o s e  th a n  w ould  h e  . .
• e x p e c te d  had the acid tty  o f  .the parent su b stance ( i )  b een  
e n tir e ly  due to  sulphoaie a c id  /groups* ..>••■ a
F u r th e r  work, t o  e lu c id a t e  the. s t r u c t u r e  o f  thee©  v 
su b s ta n c e s  (m ethod o f  p o ly is ie r is a t io a /  e t c * )  h a s  n o t b een  
undertaken* - ■A • .-
flio polym erisation o f ■ jr^ethosqrbenshyd'rol in  formic 
acid has already been noted (P« .44)* .: . .: ■,
c t i o n s  -in  A cid -'S o lu tion s*"  ■. a . '
' fh e  s o l u t i o n s ' o f  j^ m eth o sF b en slsy a ro l, j»~phenyl* 
feenghydrol and t r ip h e n y lc  r b i i o l  in - fo r m ic  a c id  have- 
boon found t o  r e a c t  r e a d i ly  w i t h ”n u c le o p h i l i c  r e a g e n t s ,  
p a r t ic u la r  I f  w ith  j> ~ th i© ereso l and ^ - t o lu e n e  © u lp h iiiie  
. a c id s  t o  y i e l d  th © . c o r r e sp o n d in g  j>*t0 l y l  th io@ the.rs ' and 
©ulphoaes*'.-;- -
■ ■ fo rm ic  a c id  s o l u t i o n s  o f  pur© jp-m othosybenshF drol ' 
and tr lp h en y lea x to  i n o l .(and o f  j^ p h e n y lb e a sh y d r o l w h ich
h a s b een  p u r i f i e d  .by r e c x y s  t a l l i e s  t  ion. a lo n e )  a r c  ■ .
c o lo u r e d  (p* SS)» V t h e  c o lo u r  I s  d isc h a r g e d  d u r in g  • 
r e a c t io n s  which' c o n v e r t  th e ' c a £ b in o ls  -to  compounds 
w h ich  a r e  - l e s s  r e a d i ly  io n i s e d ,  and th e  r a te  a t  w h ich  
t h i s  -o c c u r s  g iv e © ' a"' rough " in d ic a t io n  o f ,  the r e a d in e s s  . 
w ith  w hich r e a c t io n , ta k e s  p la ce*  The p r o d u cts  o f  
i h e f q r e a c t io n s  u s u a l ly  s e r r a t e  a lm o st e n t i r e ly  from  
s o l u t i o n ,  ;‘ani on a d d it io n  o f  w a te r  th e y  ar© p r e c ip i t a t e d  
i n .nearly t h e o r e t i c a l  y ie ld s *
' " l a  some e x p e r im e n ts , an a c e tic  a c id  ** s u lp h u r ic  
acid  m ixtu re  Ms. b een  sim ilarly  em ployed* ■
F o r m t i o n 'of t h l o e t h e r s .and su ln h o n e s* -
. T i m  p r e p a r a t io n s  o f  mrny j ^ t o l y l  t h io e t h e r s  .and • 
jjj*»fcolyl': su lp h o n e s  are- d e s c r i  cd by B o l f e ,  Kenyon ’and ■ 
Wiehs ( r e f * 7 ) f  o a r h in o ls  o r  th e ir .h y d r o g e n  p h t h a la t e s  
wore f e f lu x e d  with j ^ t h io c r e s o l  o r  ^ t o l u e n e  su lphm nic  
a c id  in  c l t l o r o f o m . s o lu t io n *  W ith  b o th  types o f  
compound," th e  r e a c t  io n s ,  must in v o lv e  a lk y l-o x y g e a  f i s s i o n
-**? . f?n -  ~ ■ al w 4
slow
IiO:Si . . • fiu T '  &
e^ coo **• >  s
..followed by 'rapid fsasfctnatioxi o f the .resu ltin g  c&fhonium 
cation  w ith 'the reagents-*.:
4 ’ «. *te* — n  ?.? *__ ____ V— <»’ ’ r* f t .  * w  4♦ m -* s  -  4 h
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In  some ca ses , ■ however, i t  has b o w  bean found that
; th ioethers ana sulphcmesmay • fee © de much more readily  fey-*»
reaction  of- the caffe inols. w ith jg-th loeresol or sodium 
j -^'toXuen©- sulphim i© in  acid- .• so lu tions • strong enough to
cause ready ion isa tion  of. the carbinol.,. i*®*: in  formic 
acid or la. a ce tic  acid  containing soma. oiilphuric acid  ,. " 
{Hinsberg ( re f *63). prepared various snlphones ©f 
triphenylcarbinol and benshydrol in  a c e tic  acid'contain*  
ing. acme hydrochloric - acid '.)* ..■•/ - '
2 ho follow  lagcompounds’.- have been prepared .in  - th is  
V&fS~ , . : '
nun HI .!■
II* p*'
1 . .
. j^lethosyfeenshydryl • j - t o l y l  sulphone . 161-152®
js-lhenylbenshydryl •jg-toly 1 th ioether 150-131°
^-IhenyXhenshydryl js-to ly l sulphono ■.... 1S7—198°
Tripfoenyls&thyl : . ..jg-talyl th ioether 149°
:!fri|iienyliaethyX.. jg -to ly l sulphosie . 173° decamp.
•.'•• Ihc js-tolyl:' sulphones o f  oC- and p-naphthylmethyX- 
cerb lnois have a lso  been prepared’by heating the hydrogen 
p h tte la tcs  with sodium j^toluea® sulphlaat© in  formic 
acid so lu tion , and have m olting-poini& 144-145° and 153- 
154° respectively*' ' j^MienylboashydryX hydrogen phthalate 
i s  not s u ff ic ie n t ly  soluble for th is  procedure to  he 
sa tis fa c to ry , although, the ©ulpho&e has been obtained in
m(2) Tovmtton o f  e thers#.. ■
Attempts haw  been made to  pro pa r© the jj-*tolyl / 
mad ^ ^naphthyl ethers • of  3**phenyXbenshyarol by heat in.
©quimoleettl&r proportions. of. the earbinol with jg-cresol .
in formi a dcBA •
. -or. ^-naphthdi^ the process- did-not however y ie ld .rea d ily , 
purified  products*.,. . ■ . .
' •  Sine® .^ creso l' and £ rnaphthoX are weaker acids 
than j^ th io cre so l, - an. appreciable proportion o f  - the.
O ' . carbinoX m y under, the conditions employed have been '
< converted to  the formate* • but re su lts  described by
Schorigia (r e f*65) may a lso  have a bearing on th e .matter*
’ . da allowing' trlphcnyle&sfeinol to re a c t' w ith th e . three - •
'• ieo m r io  ares®!® in a mixture' o f a ce tic  and’ sulphuric 
•. - acids# i t  was found that in  no case was- the to ly l  ether  
fOOTsd* ;and that d ifferen t types of-.reaction occurred 
: with the three, ore solas
(I )  o -crsso l _ _ .(C6%J-3.C -  0 1 1 , 0
-oa
( i i )  r a - o r e e o l  ---------- -— >  ( C 6 n & ) 3 .  C ' C I > C H 3
■ - .■ Oil ... ■:" ■
( i i i )  j>*cresoX ■ {agI%)s *CH * an oxidation
: .product o f jp*eresGl (? poly**'
merised j^bensoquinoaemothide)
Baeyer. and '-ViXXiger {ref #25) had already carried out a 
sim ilar reaction with phenol i t s e l f  t-* ■
( iv )  phenol ->-> {<%!%) g *C ■"> /• OH •.
m.;: Sehorigin also- prepared tbs three triphenylmeihyl 
. t o ly l  ethers by reEeting triphes^Iaethyl chloride with ; 
©odium s a lt s  ef.-the ereso ls  ,.(refs« 64,/ 6 5 ) , ,-and showed'.: 
that by treatment with©odium. in  toluene .at 100°  these' • 
" eth ers  -were ruptured at the bond, •. y  ie ld in g
mixtures containing triphenjli^thane the correspond log  
• c r e e d s  and resrrangement products. such as that in  ( i )
. above,*' Many ether ether© were' .shown to he sim ilarly  
ruptured under these co n d itio n © ,the trlphenyliasthyl 
' group not being e sse n tia l to  the. process*
■ /
(3) Enactions o f cazfe Inols with hydrogen' malbhtd©*"“  *  'u rn — ;— •— -nr1 • - r—•im-irn r ~ ~' —*----■ m i -Ti^ i i u i iin m i r  TrnTinT'm nmi irnniTi 'i f - i n  i r m i r mVr m i m;m im ’i-mrr-Tr 1 n mnmmim naunT.ii r'•unfrniir i inwWLi-iiim
.■ vtCriph-enylcarbinol has been found to react with  
.hydrogen • sulphide, e ith er  In formic acid or in  a-misture
o f  a c e tic  -and- edpimrio' a c id s, to  give trlphenyltliia~  
cdrhlnol,.. (G$l%)$+CSif, (coiifim ed by reaction with - 
benzoyl ch loride in  pyridine to  give trij^enylm ethyl ; 
tlxiobeasoate, 0^!%.COS.C{O^f%)g -The th ioearhinol
t<, 2 previously been prepared from triphonylm ethyl. 
chloride and hydrogen. sulphide in  the presence o f  sodium 
eth ox id e ,: and a aninbep o f i t s  d erivatives have been 
described (refs*  6 6 , .Of}* v
the  reaction mxat involve the trlphenylmethyl
■cation***
II*
(C^H )^ g*C0H •.. -ss^sssssSSP . * t  OH
I IfeS ' '
(c6%)3.csa ♦ n *.
In .&old~*alcohalic so lu tio n  hydrogen .sulphide re a c ts  
•with glChier’ a b y d ro l■'-t'O' give th e  th io c a & ln o l . ( r e f *60.),
• bu t under s im ila r  conditions- xanihydro l g ives dlxanthydryl.
- il& oether, and. Eosse ( r e f *26) ap p o sed  th a t  a  th io c a rb in o l 
i s  f i r s t  -fom ed , which, then  reacts' w ith a molecule o f
H I
' teohaaged xan th^ciro l:- .
. 2  -[ojT jjt!- sh ———*-.a •  sa > nso 
... s  » s *[hVJdI- s ' .------ »> s  -  a  »  e  • ♦ s-o
u 0
■ /  Vwhere B i s  the  xanthydryl- group, -.G3H4  • • 'O 5 H4  ;.'
\  /■ CH —
^^i€tho.icybensliydroX and .^-pheisylbens^rdrol have a lso  
: bees found to  re a c t w ith  hydrogen sulphide, in  formic. ac id  
-. solution,..' causing th e  co lou rs  of th e  so lu tio n  to  be l o s t ,
' bu t th e  stieS y  products which - were obtained on d i lu tio n  
w ith w ater r e s is te d  purification*
(4) Decomposition o f th loethers • and suMiones**  *  nwMii- t i t-1 -n-i-iiti ~rn—n- i- iT "  r*--**■—tt t — r r r ^ l "  ■ ■■•—•■-rn*1 .T—w.,». ■—   — ^ 1 ■■■'■«— ■■■■■-"' _—> ,.^ >1^ . .—  ^
the j^ -to ly l sulphones o f  many secondary alcohol© 
have- been prepared,, and are u su a lly  very ©table compounds j 
■ sim ilarly  the ^ -to ly l. th ioeth ers, although oxidlsab-Xe to  
nulphoxides and sulphones,' are not knmn  to  be readily  
decomposed* ; V* Meyer and .Fischer,-however, found /that ■ 
tr iiticn y lm th y l jg»toXyI. stjlphone was decomposed by water • 
Into trlphenylcarbinol and .^-toluene su lphlnie acid (ref*69)*
'In. i t s  present' preparation in. acid. so lu tion , therefor®
; the use o f 'excess,' water was avoldea-f ■ I f  th is  was"not . 
.done, the pure'suXphon© was not obtained even  ^a fte r  ’
, repeated erysta lliea tion *  - ' ■ . a'h:- -• : 1 - ■ '
p i t  has now been ''found ' that formic acid so lu tion s .
- o f  - trlphenylxi^ihyl jg^tolyl, th ioether and ©ulphoa© ■ are
0 ' ’ *  
yellow- in  colour, suggesting that there might be son©
. degree o f  d isso c ia tio n  in  solution# .This'view has been 
confirmed by a number o f  experiments in  which the aUqrl~ 
sulphur bond ha© been broken, in  trlghes^lm ethyl j»“t0 ly l  
thioethesy" triphenylmethyl j^ to ly l  Bulphom, and 
^metlioxybesxhsrdsyl jH&olyl ©'ilphoae*
•On re flu sia g  a so lu tion  o f  triphei^lEiethyl_jj-telyl 
■'thioetlxer, in formic ac id , the fe llow  colour was lo s t  
ind icating  the removal o f th e_ trlphenylmethyl ca tion , ‘ 
and ..from the so lu tion  •jg-thiocresol and triphenylisethane
- were obtained* The mechanism o f  t h is  reaction i s  not-' 
c lea r , but i t  probably Involves s p lit t in g  o f the th iceth er  
in to  a tript^nylmethyl cat ion and a th locresy l anion, the 
la t t e r  removing a proton from the solvent to  f i e l d ' 
j^ th iocreso l*  The cation  .may -then be reduced to
. triphcf^lmethime by . the formic acid , since th is  reagent 
. was shown by lauffmaim and Panhwitx (r e f*70} to  reduce
/ tripher^lcarbinol. to .triphenylmethane*'.■
: The B-tolyX th ioethcr o f jj-phonylbenshydrol. h&© . 
much la s s  tendency' to  d isso c ia te  than that o f tr ip h en yl-
58
/0 -.
eafblztol,: and. hence i t  ha® been- found p ossib le to  iso la te  
i t  f  msi the rese t ion of trlpihenylinetfcyl jg -to ly l tliioeth er  
w ith .j^pheny lbenshsrdrol in a strongly acid medium# 
j^ihei^Xberml^ditrX • cations react with j^thiocressrl anions 
to  form the-.th ioetherj. .-■ the equilibrium  then being. 
displaced, more tri^ enylm ethyl jg-to l^ i th ioeth er . .. 
d isso c ia te s ;-  ., 7 '
(C0% )3 *C|* S — 0 ^%' ■^wfflirv(e.0l%)3 #C. 4 *4 / S «  C^ I!^
h , ■ C ^ . C ^ v  - .
ciiIoh cii 4 oa .
i&a*£
( c a ) j X  f  < C H ^  CC6I!g)3 .C0H
c .n-.e. v '  CeTi-.c-iiji v '
u .*s u cn * * "  S~C7tty - u "■ C1I.S.C«%.
Cy.H„ /  .. . .' * ■ C„H,-r- 6  O - - - a- © © .
In a sim ilar o^ arim eni, j>-pbesi3rlben2liyaryl- jg -to ly l
sulpbono lias been obtained from ^ i^ ei^ lbensb rd rol and 
tripien^lRietl^rl j^ to ly l  eulphone;- >
(cg1j5 )3 . c | -  002  -  0^  . . Cc6% V 0 ' 4 ■
C 'ct rt r* r? f* Tt
« i l r  * W  4 V  „  • ’ W  V  ' '■
U  5 6 *i \  cn  + . : - j  J , i> 4* ca  _  go ». 0 H
"> ?? X  ■ r. n /  * . * •
. . c 6^8 - . ■ ■ V,6WS
I t  lias even been found p ossib le  to  decompose j^jiaoiho^-*
bems&p&Tyrl. £-»to'lyl ©ulphone in  th is  maimer, again using .
^plienylbeiisl'isrclrol to  remove the jg -to ly l sulphtnat© '
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anion©.
ch30 .c6u4 ^  ( ' cb3o.c6ii4 x
c i l  i -  SOg -  C7I'7  : _ CH
C«H* . Cj-Ife ^a o £?
■ (Acia)
C6%*C6%I CS%*CSH4 \
. , CH +  CH -  S 0o  -  C^IL,
, * i f
' •0 6l% . 7 ' : ; 0 6% . ; : . ■ ' '
■ ■ 'A method- o f comparing the b a s ic it ie s  o f  two' • 
ea rb ta e ls ' has been .attempted,- la  which.©gulifiolecular'." \
suDiiEts .o f the carbinols haw  been allowed to  compete '•
fo r  a s in g le '■ ecatvaleat of'.^ toliiono m lp h la lc  acid  la'
an acid  medium/ and i t  has been .found that whoa wtoltioae
sulplitaio a c l i  react® with' j> -^ th«rbenshrarrl cation s
in  the'presence o f  triphen^imeth^l. ca tion s, jpnaethosy** .
* ' 
bontfhydxyl eulphone i s  the m in , product*. .*
■ • *2h® • discovery o f 'the d isso c ia tio n . o f  the o-to ljX  • •'•
©Hipbones, however, .nalcee i t  impossible to  compare •
b a s ic it ie s  in  - the above wa^, unless conditions can be'
so  adjusted that both cs&blnold concerned can d issocia l© ,
tmt neither o t .'the p ossib le  suljphones*-" 'This method has
not therefore been pursued further*.
@ ^ aphthytaeihyleayb tnyl. hydrogen phthalate on 
re tim in g  w ith . agueous « t b y l  or eth y l alcohol® .gave the
methyl and e th y l ethers resp ectively  as. o i ly  /liq u id s*  . 
fhe so lid  j^pheaylfeea^hydryX iaethyl ether has been - .
sim ilarly' prepared from the.. eapblBol, and.my' a lso  be.- 
.’obtained y®w  read ily  by- warming jg-gtenylbeasft&dxsrl 
chloride in  methyl alcoholic- solution* ....
In-each ease, the oxygen o f  the ether obtained 
doubtless originated ,ia  the methyl or ethy l a lco h o ls-
; ;.S «* 021. «»■.- HC'CHg S L 0CH3 4 Hgp - ■
y '■ E -  OH : * . lfD€g% — *>- ■ E -  OCB%  \ * %0
;:S -  01  .-■>: IfOCH  ^ — — S - . 0CHs  * I!0 X"
though th in  i s  not proved ' in  the f i r s t  two esses when 
op tica lly  inactive m to r ia l  i s  used* ,
’. Secondary alcohols fraquea tly  y ie ld  the dle&rbinyX 
•ether, with elim ination of water,. :on heating:— - _
■ £  OH ♦ HOE ------- >- £  ** 0 ~ . EoO ,** 0"
one half* o f the molecules n ecessarily  unSeraoing al&yl-.. 
osyjon f is s io n  ( r e f .81 ), . H i- p-aaghtSjylfflethylcarbinyl
' ether to©;been, prepared as-, a ..viscous' liq u id  < in. th is' way, ■
.hut -no b lether was- obtained fromj^phenylbenshydrol a fte r  
S-. tours a t 810 **■ 220 ° *■ .... Bl-^-phas^lhensto'ds^l ether was, 
however, obtained as a solid,m«p» ISIHLSS0* a fte r  b o ilin g  . 
jl^ieayXbea^iyd.rf’l  ch loride with water#' :■
Format ion- and;behaviour o f  .some diagylmethyl ch lorides*.
B a lfe , Doughty, Kenyon and Poplett (r e f*30) recorded 
that .^-^thojt^benshydrol-.and i t s . e s ters  and ethers f ie ld  
'^wiretho^fbeashfdrfl chloride on tr itu ra tio n  with ;, 
concentrated hydrochloric, acid or.on treatment with  
nc&iyl chloride* . -flten the sta rtin g  products were 
o p tic a lly  a c t iv e , complete. raeem lsatioa was found to  occur, 
and there i s  thua no doubt. i t o t . the jgr^ tto^ b en stod ryl 
cation  la  an intermediate in  chloride formations** .
'.V 4 ■' *m--
i  1  w '" 11 ■ iiii\i'|-|Hii«~inn 'ifli • *5 ' ,
• B .^CUOS Sqfsssss&r fi + ♦ E^ -.COO
s  « o -  e1 ——-*► : e ♦ 4 -^  ■ ■ ■■ Hfcii nii.nnn niin  ni ^ -w  *
followed by
IF*
!&«►
+ #-, e i : .— a . -  € i
• R epetition o f  the ’ tr itu ra tio n  ofj^iiothoxybenshydrol ' 
with concentrated hydrochloric- acid  and gentle warning ■
. resu lted  $h the unpurified chloride I th is  had a pronounced 
BfLkmn^pltiXt colour which was not read ily  refiPTCd on ’
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rocryata lllsatio ix  from lig h t  petroleum, . A lso , a : so lu tion  
: o f  j -^f’oethoaqrbmshydi^i in  bensene- became pink on shaking
■ ■ ■ - with concentrated -hydroc&ibrlo &eld# the colour- deepening
v:b wlicn. th@ resu lta n t'benzene ■ so lu tion  was dried .over ■
. ealeiuim cliloride*'- ;
. lioxris .&iid Blake (r e f# Q) stated- that ‘to© chlorides  
- . o f  both ^m thox?hen^i?drol and .jgp^ienoa^benshydspol were 
■ coloured, .which the? attributed  to  ■ molecular rearrange-- 
^  meats, or qui&onoid foaas. - I t  i s  p ossib le  that the ■■■.’
0  - ‘.C l bond tmy 'be su ff ic ie n t ly  near the ion ic  s ta te  ^
11 '
■ _ x ' *"*. 02 + Cl
T*XA
• - . to  permit resonance to occur la  the organic residue,
especially. in  the presence o f small traces o f hydrogen .- 
. chloride as Impurity, which might act as a; catalyst , ;• ■
' \ ' ' . . '
~Q • ;'. B -  Cl 4 H £  4 >  MCI. .
S ince, however, ^iitetlioicybe droi Is  known to  form 
coloured so lid s  by polym erisation wider- the Influence o f  
strong' sulphuric a c id ,. the colour, ray - equally w e ll ha due 
to  the presence, o f. substances o f  th is  nature#
. ; j^rhenylbenshydrol lias now hemx found to y ie ld  i t s  : 
-chloride on treatment with - concent rated hydrochloric acid , 
although stronger conditions are required than fo r  the
alrdXar, reaction  o f  . ' jj-ftoenyl-*
beashydryl ehlorid© lias a lso  bom obtained from the 
purple so lu tion  which r e su lts  when ^-plieD^lboasls^drol i s  
'added'to  a ce ty l chloride,' from the action  o f  BC1 gas on 
■ a  - m lu t ion o f ' the ;carbine! ■ in  ben«.*. o , .and from'' the 
act io n ' o f  • th ic r y l chloride oa a; so lu tion  in  ■ pyridine *'
. tg^liienylbensliydrsrl- .chloride • i s . 1207© stab le tlrna 
•^-^thoa^ens-hydiyl ch loride, and may be ’recoverc-d 
unchanged'Ihtoiii i t s  etherea l eolnt ion a fte r  ...shaking with 
bold water, whereas B^gothojQrbenshjdryl chloride y ie ld s  
the dleaxbinyl\ether.under these, condition®.* ■ Ui^-pheisyl-- 
bmshrdry! ether i s ,  however, obtained when^phmylbenshy-* 
dryi .chloride i s  boiled  with water*
■ Specls&ns o f  chloride reerysial-*
liso d  from lig h t  petroleum, in  which i t  i s  read ily '
.soluble, had a ©ar&nrh&t .in d efin ite  ne!ting~point between 
60° -and TO0 , which was not appreciably a ltered  by warming 
in  a ir  or by standing in  vacuo* • . lia ter ia l which had been 
fused and allowed to  so lid ify ,'  however, melted sharply . 
a t TO°| ' the melting^paint f e l l  again on standing la
the open -air* ..
^IhenylbeEShydryl ch loride prepared by the action  
o f  hydrogen chloride on & bemmm  so lu tion  -of the carbinol 
separated as an o i l ,  from which by extraction- with lig h t  
petroleum the chloride was obtained as a so lid  o f  
in d e fin ite  m elting-point between 60°’ and TO0* When,
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however, "the o i l  was tr iturated  'with- concentrated 
" h:;: fireside { in  ■ the ■ expectation o f - obta iaio^' •
■ henshyfiiyXamifie) ’_ th e .so lid  chloride, o f todef in ite  tacit ing->
. ■- point 'was -at-once-.obtained*
h- further experiments are needed .to- explain  these 
- point s  in  the ■ behaviour o f , j^^enylbeashydrsrl ch lorid e*
\ ThB: react ions ® t. j^ itenjlbesishydr^l. ch loride bmM .
• 2 * ^ thoxspt?eashydxyl 'Chloride with zinc  dust, hare b een •
®  *. : mentioned in.connection with free .radical tomm.%ion (KS5)*
XO.« Other/ reactions and observations,
■ ■ ( l )  deduction of. tim&rl ketone*
' ftxs "lleerweia **» i 5oimdorf laethod o f reduction o f ; .
. f-^phihytaethyl''' ketone "gives very" sa tisfa cto ry  resu lte  
■ ( r e f s f  f l ,  40 ), and has been used to  th e . preparation© f 
• '-^nai^itbytoetliylcarbiaol'' fo r th e  experiments, on' the - 
hydrolysis o f  the o p tica lly  active  hydrogen phthalat©* 
Hedictioa with sodium amalgam g&tm a le s s  "clean 
■ *;ofiuetf while" la  tin cxpsriMant iisiag sod iuri m ost-of .the 
feh-tonc was recovered unchanged* She m jo r  product o f  the 
refection  o f / " . ' k e t o n e "  with sine dust and - 
 ^ sodium hydroxide in  a lcoh o lic  solution, was found to  be " . ^
the substitu ted  glycol"
? C idH7 s c  ______ C / C tfe*, 7 ?
CM 3 X OH OH^  CH 3 ra.p. 104®
This substance could not be bonsqylaied, in  pyridine 
solution,,; but on heating with a c e tic  anhydride i t  under*., 
went the 7pinseol/*~ tpiaaooXonc. change resu lting  la  one ■- 
of/tlao ..two possib le  ketoaas, with m*p* 144 ~  145°
f ' . € i O % . y :  ? % 0 S7 ^ ;’
^  * Q ** CO ** CHg ■ ( 01*} ■ 61i0 •*— 0  . ** CO ■** ^ #
' ; cii3 v  ; ’ y :: c2s /  " ■
' •. (a) ^*4hrhtliyl" ctlwlc&rbinyl - hydrpjgent succinate* •
f i l ls  e s te r , m.p* 61 ** 62°, has been - prepared from, ^-naplr* 
t  by Xaethylcaxfeinol and succin ic anhydride la  pyridine 
solution*
{b) cc^iaphvy^tcthylcarbig^l aceta te* IX10 re fractive  
index o f  th is  e s t e r ' (prepared from the carbinol and a c e tic  
anhydride in  pyridine so lu tion  ia  ta© cold) M s been 
manured over, a .range of tessera lu re  * ■
{»D 190  *  1,5008 to  B.TJ 380  :■'.« 1.5725). .. .' ■
Co} ■' ^-rticnylbeasliyaryl formate, m*p* 66  •— 8 6°  * was
props rod by: warming the 'carbine! in  .'formic acid containing
■>- •
none sodium formate*
.(d)- -• j^Bienylbemjhydsyl henzmto  ,cwp» 108°,- was prepared
.  ^
by A«io?a#s method*. ■ .
(e). ^-Fhenylbenshydryl' hydrogen phtlm latc, m*p* 168 <*'■
167°, prepared in  the usual weyf i s  ringly  solub le in
tlx©; usual organic solvents* .. I t  does not give c lea r  . 
eolations- in 'aqueous sodium,; potassium or ammonium r 
hydroxides*- ' the .corresponding sa lts ;  separating as f in e  
s i l l ?  so lid s  o f  .indef in ite  meltlng^-paints* - treatment 
of ■ tLoos s a lts  with..acid regenerated' th e . hydrogen pMhala 
w iiie ! cou ld  be p u r i f ie d  by iM o  m ethod*■ ■? : ; .  ;
.* ttom fed  reso lu tion  of_p*r’ ~~ylhcni'.kydrol.* •...- ;•, -..- 
. . . ’ So C ^ sta liin o  a lf ta to lc ^ W t:o f  the aboVe hyfirosen
piituulate could, be .o b ta in ed ,p o ssib ly  on account of. the 
losr. so lu b ility  o f the -. e s te r  ■ in  . the .usual solvents* ..
A timber o f d©?aonst rat ions have - been' saade o f  the 
to rm tto n  o f  carbonium cation s V& ♦CH*'-1 by th© 
d issoc ia tion  o f ©eoondary a lcoh ols ana th e ir  •*
•derivatives*,-
.•la'th® a ry l-a lk y l caxbinol ^iiaphthylroethylearbiriol 
catlosi-form ation takes place with d if f ic u lty ,  but a lk y l-  
■oxygen f is s io n  occurs in'.the'formation o f the methyl, 
ethyl and diearbinyl others, and la  the formation o f th© 
j>~tolyI sulphone when ^naphtliylm ethylcafbinyl hydrogeu 
phthalaio i s  warmed'with sodium. jg-toluene ©ulphinate in  
formic acid solution* ' ^-haphthylmathyleafblnyl hydrogen 
-phthalate i s  normally ''hydrolysed bim olecularly with acyl** 
oxygen f is s io n  and retention  o f  o p tica l a c t iv ity , but i t  . 
lias bean shown that; a change of. mechanism occurs, result-* 
i ng i s  a considerable degree o f alkyl-oxygea f is s io n  and 
' accompanying raoemisation when the pH o f th© .alkaline  
so lu tion  Is  below 11*75*
... Certain diarylcafbtnols have been shown, to  resemble 
triphenylcarbinol in th e ir  Ion isation  in  fo n sic  acid  
-solution,' and a number of d erivatives have been made by 
the fac ile , reactions which occur between th© resultant- 
earbsiiiuia cations and nueleophilie reagents, particu larly  
jHthiocresol and jr-toluen® sulphiaic acid* ^ripheoyl- 
methyl j>-iolyl thioother and sulphone, and ^-methoxy-*:- ,/ • 
b enshyd xyl jD~to ly 1 sulphone, ha we h eea shown to und e rgo x, ■' ■
rupture ;of th©> &l$orl~&ulphur bond in'.acid solution*
: An a t t e s t  has been made t o . apply the Baeyer and 
¥tll£'ljer'‘ t itr a t io n  method o f  b a s ic ity . estim ation to  
diaryl carbincls# ana although the method cannot, be . 
elaiaoa. to .b e very satisfactory# i t  confirms the viewt 
based on the o th e r . reactions o f  these carb inols, -that. 
su itab ly  substituted  beazhydrols imy be quit© comparable 
in- th e ir  tendency to  io n ise  with unsubstituted  
triphonylcafbtaoi* ..
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1. ■ Frenaratlon o f  o p tic a lly  active  '0~naiQli1
■ i * * i m i l i * i ^  W i M I B W M i l l l i l i r n * - f » M « * a » > W « U » t l W I H M M > r  ■' ^- - - - - - - - - - - - - - - - - - - - - - - - - - - - -   '- ---- - - - - - - - - - - - - - - -  “ . . . . . . . . . . . . . . • •
hydrogen phtbalate*
. O ptically  a ctiv e  . p ^ naphthyliaetlsylcar'blnyl hydrogen
' phthalat© lias .been prepared by the fractional reerystaXX- 
isatlon. of' it© c Inchon, i  dine s a lt  from acetone so lu tion; - 
the.procedure adopted was sim ilar to that described by 
C ollyer and Kenyon (re f•40). .
(1) Preparation of *naphthylmetlxylcagbinol»
, (XtefG*71,.40)» ,
;•. Commercial ^-Baphthylmethyl fee ton© (55 g*, m*p* *
54° ) was heated with a eolation'.of aluminium 
. leopropoaEl&e* • prepared from © g* o f ■ aluminium turnings.
■ ; and 170 ccs* o f dry isonronrl alcohol, in  a f la sh  f i t t e d  
with a.'fractlonnatlng column* . The acetone formed was 
allowed to  d i s t i l  o f f  slowly with "some Jjopropyl alcohol,
. and when .the d is t i l la t e  gave, no further reaction fo r  
acetone- w ith'a so lu tion  o f 2 t4  «*-dinltrophenylhydraslno 
in. 011*. hydrochloric, acid, ’the excess of laopropyl alcohol' 
was d is t i l le d  off* ' the remaining mixture was decomposed 
by pouring.while .warm into cold d ilu te  sulphuric acid , - 
. and the resulting so lid  crude carbinol f i lte r e d  off*- .
• I t  was d issolved  In ether, and. the, so lu tion  a fte r  washing 
with water was dried over anhydrous sodium sulphate*
Most of the ether was d is t i l le d  o f f ,  and ^-naphthyl* 
taethylearbino! precipitated by the addition of l ig h t
petroleum. ' A fter a further re-crysta llisa tion  from 
e th er /lig h t pet Pleura, the earbiaol M  ia,p* 71 «* ?2° .
(2Q g*)». -
Acromxlated fnother-li&uors .containing the cafbinol
were worked up by d is t i l la t io n  of the ©arbinol ;with 
steam, fallowed by ■ reexy s t a l l  isa t  ion from © ther/iight
iTlmethyloarbinrl hydrogen
Bbttialate.- :. .-_ - . ■'■-
: A mixture-of d l~   ^-^phthylsicthylearhiiiol (1 0  g#.)» 
phthalic anhydride (9  g*) and pyrldincr (5 g .)  was heated 
on the steam-bath u n t il  homogeneous, (7 hours)* ' Tim . 
mixture was d ilu ted  with an eq u al. volume o f - acetone,, and 
poured, in to iced d ilu te  hydrochloric' a c ld f. th© crude 
este r  quickly s o l id if ie d , and a fte r  f iltra tio n 'a n d  
drying had ns*p* 1 1 1 . **' 115% . - ^ © crysta llisa tion  ■ from ,. 
alcohol," . then ether/1  ight - petroleum gave 9 g*. o f  pure - 
dl^  ^-naphthylmethylcarhi?iyl hydrogen phthalate, m*p* -
* « r; .4 ■ • ... . ■
rrepam tion and , g e c sy sta lli s a t iofi o f t h© cinjcftonldlne
s a l t .
’ Clnc&oaldine (48 g#.) was added to a hot so lu tion  
o f  ^riaphthylmethylcarhiriyl hydrogen phthalat© (53. g .)  
In  acetone (100 c c s , ) .  Th® s a lt  which separated was
c r y s ta llise d  from- acetone. (1  1 *) a fter  f i l t e r in g  to  • 
remote some dark 'impurities* Three further" r e c r y s ta ll-  
isarian s gave a s a lt  which had n*p# IfO0 decomp* , x
foe w - - — 41.0° in. chloroform so lu tion  (l*  2 i  0 , -1*925)
6893. /  v ,
(Collyor and Kenyon g iw s u p *  167° deeomp*, [o£J 
in  chloroform 'solution) * . ;'
(4) D ecodes i t  ion; o f the c inchonidIn© s a l t »
The o p tic a lly  pure.elnchonidine s a lt  was mixed, with 
a l i t t l e  acetone, cooled in  ic e ,  and decomposed with 3 H. 
hydrochloric acid , • Addition o f water precip itated  th©
ogen phthalate, which
had r,.p. 91 -  93° :, 
C l .  2 :  C ,  2 . 5 0 0 ) .
i ra.p. 101 -  102°, [ot] -  45 .4
a fte r  r e e r y s ta llis i  
17° - 4 9 .9 °w
{ColIyer and Kenyon 
in  aleohol)*: " , '
■' Th® accumulated mother-llquors; from the cinchonidin©
sa lt  r e c r y sta llisa tio n s  were decomposed sim ilarly- with '. 
d ilu te  hydrochloric a c id | . before' r e cry sta llisa tio n  from 
alcohol, however, the crude hydrogen phthalate was purifier 
by - e x t r a c t i o n  of i t s  eth erea l solution with sodium carbon­
a te  solution,-follow ed by a c id if ic a tio n * '; T he 'resu ltan t 
mterial.'h&d approximately h a lf  the ro ta tio n  of the fu lly  , 
ac tiv e  e s te r , and th is  was raised by re-crysta llisa tion  
from alcohol, Residues'of partially.:' a c tiv e  hydro gen 
phthalate resu lting  from hydrolysis ■ experiments were
Optically- active  see-o c ty l hydrogen phthalato*
■: A specimen o f  ( f )« ^ o o e ty l  "hydrogen phthalat© was 
repurifled  v ia  the' sodium s a l t  as - in  (4 ) .  A fter drying 
i t  t r l  r*p* 72°, Tod ; *  48 .7° i n  a l c o h o l  ( l ,  Or •-
• f- -i *
C, 5 .017 ). - Kenyon ( r e f .73) g ives [oil 4- 58.3°
D
.the fu lly , active  ester*.
Hydrolysis e active, ,'hydrofyeno n  op
Specimens o f ' the .hydrogen phthalatb o f  ~nap!ithyl*
nethylcarbinol and’eeg -octy l a lc o h o l,'c ith er  o p tica lly
pure or. nearly  so , were hydrolysed by hea tin g  w ith  -•
■ • - . ■ _■** ■
various a lk a lin e  reag en ts , and the'pH o f the' i n i t i a l  and
. . . . .  . ? ' - .
f i n a l  cold  ’■• so lu tio n s  were measured, The re s u l ta n t  - 
carbiaol was iso la te d  and reconverted to  'the hydrogen ■ 
p iitlm la te , th© - o p tica l a c t iv ity  o f which was measured 
a f t e r  p u r if ic a tio n , and ' hence' t h ©  degree o f  racomlsaiion
'found* ~ ' " x ^
> ' •
M *: '
H y d r o ly ses  were c a r r ie d :o u t in  aqueous so lu tio n s  
o f  sodium 'c a rb o n a te ,: trisod ium  phosphate, and• ©odium 
h yd rox id e,- .ranging in  pll'from  10 to  14* pH measure-
7 5 ' ■
meats were' tm$e on the'' portable meter manufactured by •
• the Cai^hridg© Instrornont Company, Ltd. • ••. • An tfAlId‘f,t"
• g la ss  electrode was used* the ordinary.g la ss  electrode  
being unsatisfactory above a pH.of approximately .0*5#'
■ 'Th® t e s t  and b u ffer  so lu tion s were, allowed to  
reach the mm® constant .temperature b efo re ' commencing 
measurements by being placed with the instrument in  a 
small dr&ught~fre© r o o m * ' In order to  obtain steady --. 
readings in the- high pH 'ranges used, ..it was- necessary:
.to  loosen .the sleeve o f the'calom el electrode frequently  
to  allow a l i t t l e  saturated: potassium chloride so lu tion  
' to  renew the Junction, ' and. the sleev e  was never replaced
• tigh tly*  In the higher ,pH ra age, : a correct ion b as 
applied from th© chart supplied with the g la ss  electrode*.
The g la ss  electrode -waa leapt Jtaersed in  the 9+2 
bufior so lu tion  when not in  u se, and. never used in  -
solutions, o f greater acid ity* . •
(S) Buffer solution's*
•. Before measuring the pH of a so lu tion , the instrument 
- was standardised- against- one o f th© follow ing buffer  
so lu tio n s, and reeheched a fte r  measurement#'
. { i )  4*763..g* V£asB407 * 10 I%0» washed with eth y l
a lcoh ol and - ether, dissolved. In 
d is t i l le d  water and mad© up to  
250 ccs* -
■ up to  1000- ccs* with d is t i l le d  water*. ' - 
pH at 18°C.» 12.40
20° . 12.S3
' 2S° ... 12.18
1  'drop ©f toluene 'm s added to'each b o ttle  of- 
• buffer so lu tion  to  prevent fungal attack* '
(5) 'H ydrolysis ' o f f  hydrogen iohthalate$> "
3 .g#; q u an tities o f the o p tica lly  active hydrogen ..
. . phtlm laies' were hydrolysed' by' dissolving- la  an approx** 
irately tw entyfold' excess o f a lk a li  o f  known, pH and 
heat-ing on, the siean~baih*' For the hydrolysis in  ••
. -0*1-J|* sodium- carbonate i t  was " necessary to heat to  
boiling* A fter varying lengths o f time (under'five  
■ minutea to  about two hours) the 'clear solutions became - 
cloudy, and' o i ly  drops o f the carblnol serra ted *  ' ■
. Heating was continued fo r  some two hours a fte r  hydro ly s i  
appeared complete* ' • . -
earb ifiq l (hu t not o f course the  'eeo««oci:/X alcoho l) 
s o l id i f ie d ,h  - Th© pit o f  t!ie f i n a l  coM  so lu tio n  was •
measured as before* ■ ■ ■■■' -J \
Reformatlea  of hydrogen pbtbalates*
' .  Th® carbthoX was ex trac ted  from th© alhalin©  . .
so lu tio n  with: a t  l e a s t  fo u r  portions- o f  ether*. • :Tm  
e th e re a l-so lu tio n  was then  d ried  w ith  anhydrous potassium  
ca rb o n a te ,'an d  f i l t e r e d t and the  e th e r  was removed by 
d is t i l la t io n *  B early th e o re tic a l  y ie ld s '' o f  c a fb in o l 
ware obtained in  th i s  way* ; .7 : ; -
. Tim earbinol was then reconverted t o  the hydrogen 
pht ha la  to  as already described,- hut -& s l ig h t  deficiency  
o f phihaXlc anhydride was employed - since ' the • subsequent ' 
p u r ifica tio n  by extraction  with .©odium bicarbonate : ;'•• •• ■
so lu tion  would not separate the hydrogen.-phthalato 'from ■ - 
any-plithalio acid  which might he. present* - 7:
: Eecrys t a l l  Isa t ion of : the reformed; parogen  phthal&t© 
was clearly-- inadm issible, and the e s te r  was therefore . 
extracted from ethereal solution ' with .©odium bicarbonate 
solution} a f te r  f i l te r in g  and cooling in  ice , the ; 
solution was ac id ified  'with co ld -d ilu te  hydrochloric 
a c id # • thus", rep rec lp lta tlag the ester*  ' • This was . 
f i l te r e d ,  washed with d is t i l le d  water, and dried in 
vacuo- ovdr. anhydrous calcium chloride' fo r  several days*
I t s  mcltin g -p o ia t# and s p e c if ic - ro ta t io n  in  99;®
eth y l a lc o h o lic . so lu tion , were determinedt • and henc© the •
■ percent age .loss o f  .op tical activ ity ; during hydrolysis 
. o f  the hydrogen/ phihalat© over a ser ie s  o f .pH ranges 
was found# : * .
The resu lts  obtained are given in  fab le  1* In 
•. th© graph* each hydrolysis experiment i s  represented by . 
a horizontal lin e  due to'.the drop in  hydroxyl lo a f  
. concentration during each hydrolysis#
(5 )  ' IhrellrilgKiry  s e r i e s ’ o f  h y d ro ly s is  experim en ts*  ''
A’ myrfher. o f hydro lysis ' experiments were made p rio r 
to  those described above* but these were Isos sa tisfae t-r 
ory fo r  a nudber of reasons (p»26)»
O ptically active . |-naphthyliasthylcarbinyl hydrogen 
phthalate. was hydrolysed in an excess of sodium carbonate 
- or eoctium hydroxide' solutions# • . pH s&asureznents were not 
macks, but considerable drops, in  hydroxyl ion concentration, 
m e t have occurred, s in ce  coxaparatively small excesses, of • 
'the- reagents wore. employed# The carbinol was iso la ted  •
. by d is t i l la t io n  la .steam  and filtr a t io n *  -and i ts -r o ta t io n  
rse&sured in  pyridine solution* i t  was thee' reconverted 
.' ' %q i t s  hydrogen phthalate*. and the rotation  again'
.• measured in alcohol solution a f te r  p u rifica tio n  viH.ihe 
sodium sa lt*  • A '
■\Th» resu lts, obtained in  th is  se rie s  (fable .11} are 
somewhat irregular* and oven hydrolysis in  sodium
Hydrolysis o f op tica lly  active  ^naphtfaylmthvlcarbl:
_ _ — _ — — —
Hydrolysis details*
Solution AvroTQX.it<*> —
£?*/!*
ces#solutior  
:. per g*: of ■ 
v H#phthalate*
■ pi! corr*
(alcohol - 
■ ; 1 * 2 )
t°qO*/ **■•
I n it ia l Final
HaOH ,100.. •
©
- .■ : 5. . > 14 ■ > 14 ■4-41*5 ■ If,
**4o - 1 
4**% ■ 20-,. 125 - • .15*70 13*65" - .*<*49*9 ■ -"'14
I ns K)4 aei%G '-:; , . n o  ; ; .65 / 15*05 . 12*07 -49*9 : ; ' ' 14
HH^ OH .
(p a r tia l,a t  HT).
96 ce*conc«
BI401I ■
. . . ioo V; ■ ■ ■ * e% ooX>:»< * -jw ■ 11*29 ; -47*6 ■ 14
. .KaoC0* .At O ; 50-. ' . : 150 : ’■ 11.69 10*71 ; —49*9 ; 14
Ka2C0 s ■;■:■■ 10 ■ ■ 15 '• 10.97 10*26 **49 « 9 14
HaoC0X+ *J ■ 5*5 ■' 675 : 10.53; 10*01 >41*5 .17
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I n it ia l
H y d r o ly s is hydrogen p h th a la te s
(3 **naphthy Imethy Xcarbln ©1
o c t y l a lc o h o l
Racemisation
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Table
~lc;©thylear'
T
..hydr©!?'
1 4 m'4 TVfa V*
on phtt 
f  s e r ii
1 I n it ia l  hydrogen phthalate. Carbtnol*
Solution Nonoality K > ° [ <  ° ■
(alcohol t°C C M*.p* ( pyridine) t°G c
/ 1 * 2 ) °C (1  * 2) °c
mon  ■ 4 . SO . 4-88*0 16 1*288 138*125 -17*6 . 18 1 .2 2 0 07-6?
NaOfi ’ 2.40 4 83.0 18 1*288 122—128 -87.5' 17 1+168 60—S'S
KftOH ■ 0*97 485.0 16 1 .0 8 8 188-128 -28 .0 17 1*180 68- 6!
HaOH 0*97 +26*8 19 3*500 99—102 . -58*8 16 1 .2 1 0 ' 66-61
laOH , 0*48 +08*0 16 1.280 ■122—125 -27 .0 17 . 1.150 67-6!
SfaOB 0*134 +85*0 . 16 1.885- 122—120 —28.4 17 1.160 87-SI
1%G% ^ B.4§ +08*0' 16 1*288 1 B2 - 1 2S -17*4 18 0*090 68 - 6!
»a3C0 s ■■."1.75 +10 * 0 18 2.850 116-120 —10*9 17 1.390 67-71
» scog 1*00 +08*0 . 16 1*280 188-185 ■—13*6 18 1.215 70-7:
Ra3(508 0*80 + 05 • 0 I f 2 * 600 99-108 -17 .5 IS ■1.575 39-7!
Ila 2  C03 0*80 +26*6 19 2*800 99—102 .—17*4 19 -1.130 63-7!
hydroxide solution  resulted in  eonsiderable raeemisatton*
fflart&gr reactions o t  itayl&etliyl ketone* carbinol
and derivatives*
tone with  sin e  andw».n "tyuninniMw
§ Hilsphtfcy Isssthy 1 ketone- (10 g*) was refluxed for
fiv e  hours, with sine dust (1 0  g*) and sodium hydroxide 
(XO g*} t e ’Oe^  ethyl alcohol (100 oca*}* fh© mixture 
m s  f ilte r e d  in to  ieo-wafcer, and the resu ltant white 
so lid  f i lte r e d  and dried (1 0  g*)*
Several reexysfcallieations from hessene, or bettor  
from eth y l a lcoh ol, gay© the substituted  g lyco l as a 
white ©olid, sa*p* 184°* A sa tisfa cto ry  an a lysis could 
not be obtain©# u n til a l l . traces of- solvent had been 
removed by heating fo r  an hour at H 0 ° /2 0  urn* over 
phosphorus pent oxide*
Found., 0 , 83*9; E, 8 *8%. £%W* (East) 310*
C#»4®PsftB requires 8 , 84*2; Ef &•$*» M2.
B m c^ l chloride (1*0 g*} was added to an ice-cold  
solution o f the ptnacol (0*8 g*) in pyridine (4 oc*}*
After heating to §0° for hour*, the mixture was treated
with iced d ilu te  hydrochloric acid* Th© product a fte r  
r e c x y sta llisa t io a  proved to he :' the .unchanged s ta r tin g -  
product, ia.p* and mixed m.p* 185 — 184°*.
su b stitu ted gly
:- The substituted g ly co l (0*65 g*} was refluxed fo r  
!-§ hours in :a c e tic  anhydride so lu t io n ;. . da pouring • in to  
water, a brown stick y  so lid  was .formed which, slowly ■' 
hardened* A fter three recry 'cta llisa tion s from aqueous , 
alcohol i t ;formed .brotmish n e e d le s ,.sup# 144 -  145°* . 
A nalysis showed 'the orig in a l substance to'have undergone 
the i pinacol — • pinacoloae rearrangement with lo s s  o f  
water. ■ - . .
Found:-.' . 0 , 88*51. ." I!* 6.4SS.'
C^HgQO requires 0 , 88*9 s • H, ,6*3$. . ■ ,
*- :: This product, dissolved is. methyl a lcoh o l, slowly •
gave a yellow 'p recip ita te  on.mixing with a so lu tion  o f  
2 1d-dinitro-p&e'nyihydrazine sulphate in  methyl alcohol*
amalgam
' p-taphthylmcihyl ketone (10 g*> was refluxed 15
hours, in  150'cos. o f e th y l ,a lcohol with an aiaulgsa
prepared.from 175 g* of. mercury and 5 g . /o f  sodium* -. On 
pouring in to  ice-w ater a c le a r  product was not obtained,
. j  o orasgo oil. being present, and the mixture was th e re - • 
fore extracted with ether and dried over - .anhydrous 'sodium.
85
• sulphate*' Tim ether was rei-aoved,. and' the {*-naphthyl- 
ricthylcaxbinol d is t i l le d  at 173 ■«* 180° /IS  zssu Mt
' so lid  i f  led quickly* .and. a fte r  tw ice r e e r y sta llis in g  
from, ether/petro l .bad m.p. 72°* . Sont&g (r e f .73} ■ g ives
■ n*p« 67*5 >* ©8°. for  the cardinal prepared by th is  method*
(5) Attempted reduction o f ; jS ^naifit^liriethyl ketone with  
sodium.
Sodium. (2*5 g .)  was added 'in- small p ieces with
• ' cooling' to. -a so lu tion  o f ' ^*^phthytoe-tky 1 ketone (1 0  g .)
in  a lcoh ol, (150 ccs*}# and-tho-solution was heated under 
reflux* . A fter three hours the so lu tion  was poured in t o . 
.water, an ethereal extract was ®a® o f the resultant dark
■ viscous' o i l / e n d  dried over anhydrous' potassium carbonate. • 
A fter removal o f the -ether, - the .major product d is t i l le d
at approx irm tely 187° /SO mm#t - and proved to  he unchanged 
ketone, m*p# and mixed m.-p. 52 **- 53° a fte r  one reeryst&ll** 
isa t ie a  from e th er /lig h t petroleum. : -
( 8 ) Preparation o f ' ^*»naphthylmethyIcarblnyl ethy l ether.
£ •Kaphthylmethylearhliiyl' hydrogen phthalat©
(4 .0  g .)  was heated under reflux  with .80 cos* o f 7f^ S ■ ■ ■'
aqueous eth y l a lcohol, a.brown o i l  slowly separating  
= from t h e •so lu tion . A fter 60 hours, the so lu tion  was 
dilu ted  with water-and extracted with eth er. ' The 
• ethereal so lu tion  was washed w ith  sodium‘carbonate so lu tion
8 4
to  mtmre ;'phthalic ac id , then with water, and dried over
anhydrous sodium sulphate* ' Tim' ether was removed, and
the product d is t i l le d  at 145 ~ 148° /  16M* (S . 6  g*}
iaQ • .forming a viscous liq u id  fcp .• "1*5743* On standing in
■the ice~ ch est.crystals:began to separate, but rapidly"’.
•. molted on 'washing to room temperature*-.' :
Found* . C . 84*1? II, 8*44*
'^l4*h(P esquires ■* 8, 84*0|. !!, 8*0:4. -
(?) rre-paration. o f   ^~naphthy lme thy Ice rb iny 1 methyl ether*
The. methyl ether was prepared slrrdlarly- to  the  
e th y l ietheri no' o i l  separated out during the heating,' 
however, and the o i l  Showed no signs of c r y s ta llis in g ,  
tlio uidthFt .ether, had b*p#- 148 / i te n * , nr, 1*5329. •
i*ouixdr 8 , ■ 83*71 II, 7* 0 1^*
G.,.1.,,0 requires. C, ""85.9; H, T .5 1 .Jl w? » *Js : . .
(a ) irepnrrition of d i~ J  ^anhthvlm etW lcnrbterl ■ ether#
^Kapiithjlm oth^lcarhim l (3*0 g*) was heated in  
- &ft oilHS&th a t 190 ~.2QQ° ■ to r  th ree' hours» when-all 
: formation o f  moistxire appeared t o .have ceased* The dark ■ 
o i l  was dissolved in  ether, and dried over anhydrous 
■sodium sulphate* V
.'■.■'■On fractioninatfeing.the product' refraining after''the. 
rojaoval o f the ether, a l i t t l e  unchanged carbinol d is t i l le d  
at approximately 150°' /16mm* * which so lid if ie d  at once*
A. jreHow v e r y  v is c o u s ,  o i l  th en  d i s t i l l e d  a t  256 2 5 9 °  /
15 mm* w hich  d i d 'not c r y s t a l l i s e  a f t e r ' t h r e e  .weeks in  
th e  ic e - c h e s t .  o r  on  p r o lo n g e d .s ta n d ii  
r e d is t ille d ,fc * p * ' 240 -  245° /14rom*
Pound C, 83*0;., Hf 6*7i.
C^IS^oO. reguiroo . C/  8 8 *3 ; If, 6*7;
( 9 )  P reps r a t  ion  of. •nanhih *
f'-ilaphthylmethylcarbinyl-hydrogen phthnlats (4 .0  g .)
' was'warmed a t  80 -  70° w ith  sodium  j - to lu e n ©  s u lp h in a t e  
(2*3  gm) in : anhydrous fo rm ic  a c id  (SO e e * ) f  a  sm a ll  
amount o f  ta r r y  M a te r ia l  sep a ra ted *  -' A fterm 24 h o a r s ,
■ :ih a  solution  was poured into ice~iarsierf and the resu ltant 
huff■-coloured powder f i l t e r e d  and dried (2 .4  g . ) .  A f t e r  
. . ■ b o i l i n g  in  a l c o h o l i c  s o lu t io n  w ith  d e c o lo u r is in g ' c h a r c o a l ,  
th e  -su lp h o me was th r ice  recry sta llised  from  a lc o h o l ,  
giving a w h ite  so lid , m*p* ’153 — 154°*' ' •
Found. S, 10*2}l.
CXj lv  f  requires S, .'1 0 *8^* ' '
(10)' P rep aration . o f  ’  ^~naphthTl!%o thTlea rb jo y  1 hydrogen succinate • 
—Haphthyliacthylcarbinbl (8*0 g*) was heated ©a 
th e  &teom~hat!i with succin ic anhydride (l*7§ g * ) and
p y r id in e ' (1*7  g*} u n t i l  homogeneous* She r e s u l t a n t  
m ix tu re  was d i lu t e d  w ith  an equal; volume o f  aceton e'and 
poured in t o  Ice-water* f h e . o i l ;%Iiich se p a r a te d  soon  '
ss
hardened to. a so lid  which was f i lte r e d  and purified  via- 
the sodium sa lt  ■ in  the ©am© way.es tho hydrogen phthalate :"
■ (Goction 1 * (4-)}* ' ^he • ^^tiaphthsrlroethylcarbinsrl hydrogen, 
succinate s o ■purified  was a co lou rless so lid , sup* 61 -  62°, 
not further raised fey reexysta llisa tion -from  eth er /p etro l. • 
Found fey ra p id 'titra tio n  with 0*10? II* sodium 
hydroxide. . ' - M.w* * • 279*
quires ■ 1*1*' » . 2?2.' -
■ = » . ■ ■  _ ^
4* foo© deriv a tiv es  o f QC^naphthy.l?neth.vIcarblgiol» •-
a )  rreBaratlon o f oc~natshthy imethy Xcarb iny 1 a ce ta te*
•.. QC-Maphthylmetfeylcarfeinol (8*0  g*, m.p# 62 -  63° )•
-.in pyriclin© (4 ee*.) was mixed with a ce tic  anhydride. (S oc*) 
and allowed .to  stand ? days*. - An ethereal so lu tion  was - 
utida, washed tw ice-w ith d ilu te  hydrochloric acid* sodium 
carbonate solution  and water, and dried over anhydrous 
sodium .sulphate* A fter .removal of-ill© ether, the 
rem aining'oil w a s .d is tille d  giving an almost co lou rless  
viscous .liquid,fe*p* 160 r *  152° /  2 isku ‘ ■
Found. • C, ?S*4* II,' 6*9$*
C1^ ^ r e q u i r e s  0 , ?8*5? II, 6*6; *^
The. refractive index was measured with an Abbi 
refraetometer over the range 19 «* &Q° C.«* •
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Temperature •
19° C ' 1.5803
■ -X*§793 ;
' ■ -26 ■ ■ /4*.5775
■'; m :;: >' /:::V,x#5?54 .
. 55' -J"-":r: . . -4*5750 . - : '
■ 56 ';' 4*5754 ";
. 38 ' :- -1»57£5./ '
(S) ^reijagatioft-.of: oC^mDhtlxTtoetliylcarbln^l p -to ly l snlrfione, 
■■/■■’ "of^apMl^l^thsrlcarbirsyl h^di^geapbtbaXat© .
- (8*0 g*# m*p* X580 , prepared from ' oc<*mphth^lmaih7l~ 
carbinol - in  the usual -manner) 9 mas wanted ,4a tbs' steam- 
hath with ©odium j^tolueiie su lphinaio;. (1*3 g ,)  in  anhydrous 
formic acid {25 e c T h e  clear .so lu tion  gradually, 
.darkened,' and a fte r . 4 j hours was. poured into ice-w ater.
. The so lid  which separated waa f ilte r e d ,, washed with ■ 
d i lu t e ’'sodium hydroxide and water, and dried;, ' i t  had . 
map* 150 ** 135°. (1*65 g#}* I t 'was recrsrstallieed twice 
from 'alcohol: as .fine- 'prisma,' m»p« 144 *** 145°# 
found. " . f ;  Sf .10*5^.
C ^ ^ g O  . requires ; S f - ,-..-1 0 * 5$. ... ‘
8 8
S.' I'reparation, ana reactions o f m-phenylbenzijyarol and i t s
A ■* . deri vat i ves * ■. :
: . ( l )  .-Preparation o f j^phenylbengrophenone*' •
g .  /  {Sef.74}* ■. A suepenaion. o f '.aluminium chloride (75 g*) 
: : : In  carbon disulphide (500 ce«)''w&h stirred  mechanically
• and r e f in e d  gently, on the. ste&m-bath* A .so lu tion  o f  
A- ..bensoyl chloride (70 g .)  and diphenyl (77 g*) • in  200'cca* "
. A : dof-'carbon disulphide was run la  during two hours, and
the refluxing - continued a further' t*m hours*' The carbon 
; dioilphid© was d is t i l le d  off* • and/- the?; complex' decomposed -
:F.'... with iced .% drochloric'acid* x ’V:. /; . a A/.....n..A-;-;-:-■■•/ ’-
. The crude ketone was"decolorised with charcoal and 
r^erysiaXXised from alcohol*' ana'87- g*,Am*pA'93. — ISO0 
■ obtained. which-' was reduced' without fu rth er"purification*  
Concentration.o f the mother liquors yielded a further ' - 
17. g* o f ke tone*
A
(•2 ) Seduction o f  ^•phanylhen^ophenone* ' A■y»iW*HfcV MlC-1!jTWiiH* tjWf Tinnwv— i
...;• The ^-phenylbensophenon© (07 g*, - m*p* 93 ** .100° )  
from ( i ) ' was ■ heated for  s ix  .hours under re f lux-• with  
. sin e  dust (5 0 -g*)' and' sodten hydroxide (50 g , j in  750 e?-o. 
o f
A continual s tir r in g  in to  iced water* AThe almost colour- 
le ss  crude ^-phewlbenshydrol was f i l t e r e d , washed w l^lx
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' w ith  w a t e r , ; and d r ied  -at 50 -  6 0 °  'in  an open b a s in ,  i t  
had !?!,p* 91 ~  939 ( s ?  . g*)*  A f t e r  ro ery st& lX isa tX o ii
' . . i * ItgroX n , : th e n  aqueous a lc o h o l  i t  hud m*p* 9 4 °  (7 3  g m) 0
- ' A B E all ■ sam ple was 1 s t ill-sc l a t  25B ~  2 6 0 °  /-17mm#
th e ' d i s t i l l a t e  im m ed ia te ly  s o l i d i f y i n g , ' m#p* 94  ** 9§°* : _
-v a .. F or m ost e x p e r im e n te t ^ p h e i^ lb e n s h ^ d r o l ' .p ir i f i e d  .
•. by acTerml- F e e jy e ta X lis & t io a s  o n ly  was employed* . / t h i s  -
a rm rp-e s o lu t io n  i s  fo rm ic  a c id ,  n o t g iiren  by -
*gy ' .■ . :- A'\: A
' - th e  d i s t i l l e d ;  m a te r ia l ,  -and n e a t  .'th e re fo re  c o n ta in  jsinaXX
- q u a n t i t i e s  o f ; s tr o n g ly -* eo lo u r -p ro d u c in g  im p u r it ie s  .. ... .
; ( s e e  F*"38 )m .
- (B )  P rep ara tion , o f 't^ p h en y lb en sh y d ry l hydrogen  p h t h n la te # . ..
• - -jj r . j -Jiim T^l-.i-rii 1 11 [i n "'T--;.i- r -; i ' r e :rtr - r ' - y n - r - i f ^ t - i  t iiir-r— tmmim  m   .■■ rrm.i in  n nrnnimii —maimM or r - r rtu nrpinrn-irr-Trn i in in n  -i i i n  i i - m  ihT'V-t r i l irrrrr— '■ ""i “T^ T T T  ■
j^ B ie n y lfcc n sh y d ro l ( 2 3 * 0 g # ) .p h t h a l ic . anh yd rid e  
• •••• ' (1 9*1  g * )' an d ' p y r id in e  (13 g*}'.w-er©-.heated '10 h ou rs on
th e  e tea m -b a th * ' .l?he s o l u t i o n  was .'then mixed -with an
■ e q u a l volum e o f  a c e to n e , and poured w ith  s t i r r i n g  in t o
; : ic e d  h y d ro ch lo r ic" sc id # A A : 7he- r e s u l t a n t  cru de jf-phenyl«*..
' . foensly& ryl hydrogen p h th a la te ' t a d . m*p*.'■15? '**. 158°*
; On trea tm en t w ith  aqueous sodium , p o t a sstum  o r
- ammonium h yd rox id e,, ■ c l e a r  s o lu t io n s -  c o u ld  n ot be- o b ta in ed *
■ t h e ’' s a l t s  b e in g  fo rm ed 'a s  g l i s t e n i n g  s i l k y  s o l i d s  w ith  
i n d e f i n i t e  m e l t in g - p o in is , b u t s a l t  fo rm a tio n  wa©. n e v e r -* ■
•.- th a le s o  em ployed t o  - p u r ify  th e  cru de hydrogen  .phthalat© -
■ a s  fo l lo w s *  - The hydrogen  p h th a la te  was shaken w ith
- -excess norraal. sodium  h y d ro x id e  in - t h e  p r e se n c e  o f  e ith e r --
'90  ■ -
te th e r  co? honsencj th e ;sodiim sa lt  which-separated was 
' ' /- f i lte r e d  with sotm d if f ic u lty ,.1 and trashed* ■ I t  had
\  ; i.p *  - <  100°* fh is  was than shahen with d ilu te  hydro-* '
. - y ch lo r ic  acid  and the resultant hydrogen phthalat® f ilte r e d
' • and dried $ .-• nup* 166 <**• 16?°, unchanged by reery st& llis& t ion 
’ from' aqueous methyl. alcohol* ' ■ ■
' • ■'  
'(4) 'Hydrolysis o f i>*pheriylbensshydryl hydrogen phtfealate* •
; I  g* o f jg-phenylbenashydryl hydrogen phthalat a was , 
ws* on the 6team~b&th with 60 ecu' o f ■ 3 II* sodium.
. _ , hydroxide* •■' Ho c lea r  so lu tion  was •obt4' mod, b w  an o i l
rab id ly . separated, which so lid if ie d  on coo lin g | i t  was 
crushed, f i l t e r e d , washed and dried (0*76 g*)# A fter  
•' c c  n  c r y s ta llisa t io n  from l i  groin, i t  had m#p* 94° a Ion©
' ana wnen mixed with the carbinol*
Preparation- o f j^henylbenshydxyl '.benssoate* /
T )  . ;. ’: Benzoyl chloride' (1*4 g*} was added slowly to  an '. '
' ■ ice -co ld  mixture o f  j^phenylbenshydrol (3*6 g*) and
' pyridine (!*§' g*J* ' A fter standing fo r ; J hour, the • •
mixture. was' warmed a t 60 •— 70° fo r  1 hour* ; I t  was then
poured while warn Into Iced d ilu te  '•hydrochloric acid , and ■ 
the product f ilte r e d ,' dried,' and recry sta llised  twice 
from eth y l -alcoholI 2*4 g*, m*p* 100°*
'> >o • • ’' •'
; la  order to  obtain'a- sa tisfa cto ry  an a ly sis , the ’ .
a ster  had to  he heated at 90 -  100° /  14 mow for 2 hours*
n n
C* ■■■■85*9; Hr 5*55.‘‘ -: i
' ®2$*20®2 waul^es:* '615*?; II, S*S5. :
(6 ) ;lrepar&tfoa o f  fo r m ic * •.
■ ^P heisjlben^ydrol {1*5 4,*, 2a*p» 94°) was w a « d  ;,
■ in  anhydrous formic acid {20  cos*) with dry ~oditra, 
•formate {1*9 g*}* A fter 10 minutes, the parole so lu tion
 ^ turned .fe llo w  and. o i ly  drops were lorried* . A fter a \  .;;.- 
r; further hour* • tha mixture was poured - la te  iced water,", 
when'n darlt Bilcdqr so lid  was forsiod '-which slowly -hardened* 
*-£ter crushing, f i l t e r in g ,  washing and drying, the 
.".. % ir if icd  .formate (1*0 g*) was cr y s ta llise d  from 40 «*■'"
;•. ’.■ 00°  -p e tro l,th en  • tw ice ' from aqueous alcohol!;., ;ia*p* .6 8 . ~- ■
■:  ^ ■ ■' '. . :w -  ■.' /
i^iuct. . . C ,: 02*91 li, 11*6/1.
1 “4-^ th requires -,€ , 00*3; -is*. 0 *6 ,0.
(7 )  propagation'of j3~phenylfeet^hy&gyf methyl ether*
• - ^Hiei^lhcasl^rdrol (2 .6  g«) was r@fl12xad. for  l  .hour
■•'■' .in 2S ces*- o f . dry methyl alcohol containing 0*1 ee# of. 
sulphuric acid*" 'The m ethyl.ether -which remained o n '
- : . rsoo¥al of the solvent was rccry sta llised  twice from .
- 40-4* $00 petrol; : m*p# ?8®$ 2*4 g* • ; : -
. . Found. ■■''■ C, 87*81" ’ ..!!, 6*6/1. / =":;-
■ CoqI!^09 requires • C, V 87»Sf II, - 6*6p...
{&} ircpn^ t f o n o f  jg -to iy l sulphenc fram '
*^phe:^Xhens!iydryl hydrogen,. phtholabe.. • • ;.: 
u ;hydrogen phlhnl&te {2.55 g»}
>nd nodi-X3 jg*toluea@ sulphitaai©. (1 .3  g*} were healed with 
-■ rr^ycyoun fora ie  a c id : (0 0  cca . ) b u t,a f t e r  6 . hours mourn 
. o f  ih@ sparingly solublo e s te r  s t i l l : remtoDd* ■', The .
• •' i ^ ra n la st"liq u id  was '-poured Into ©..sceos water, and - 
the resu ltant so lid  filter ed #  - A fter re e sy s ta llisa t io n  
frcn  r^cth/l--acetate, the pure sulphone, n # p ..197 «••• X98P 
was oh to  lnad, hut 'prepam % ion (9) too found iaoro sa tia~  
fa c to ry * 1
(9) iw p ar&tton, o f :yphesiylb©gi^li^drrl j-»tolyI eulphone from .• '
j^Ihenylbessh^drol (X*S g«t m*p*' 94°} was d issolved  
w ith washing in  anhydrous foratc so ld , and a s l ig h t  
excess ( l #0 g#} o f 'feodtai ^ -to lu en e . ©uXphia&i© was added . 
to- the ■' solution# She isixtur© was b oiled  fo r  1 ndrmte, 
and poured, in to  w ater,: when the jg -to iy l. nulphono,. 2*1  g«, 
m*p. 194 «* 190°, was obtained by f i lte r in g ,, washing and 
drying* : A fte r ' ^ c r y s ta l l is a t io n  froo  acetate -
i t .  hod is. p . '197 * 1 9 0 ° .
Found # ■ G,
Cc^ l^ ggOgS requires G, 0 . 0$ . ’
" Bi© eulphono. i s  sparingly sqXuGXs in  cold.-organic 
solvents* l i t h  concentrated sulphuric acid a deep
■ .-.pixrpXe colour i s  produced* as w ith jj-^ eoy lb eiH ^ d ro l and .
with' it© j^-tolyX t&toether {see ( 1 0 ))* /
(1 0 ) Preparation of j^hsnylbenahy&ryl jg -io ly l tfe loetter#
: 2 *1hcrKflbenshydrol .(l«3 ,g#) waa added ©lowly to  a '
■ ■ s lig h t  exccor- ( 0 *f g*} . o f  js-th iocreso l in  anhydrous-
fojpmie acid with gen tle  warning# wiiea a' creaK r^ so lid  ©ooa 
.began to  separate# fho mixture was d ilu ted  with water
rv> • s
cud t lltered*-and th© ©olid washed; with d ila te  se d te i  
;hydroxide ..and water# J . 0  g# o f  impure j^phenylheiislwdryX 
jjrto ly l- thioether# m# p* 134 ~'1S7°* were obtained, and 
c r y s ta llis e d  twice from aqueous acoioaej 'cup* ISO -  151°.
• ro js l. S* ' &•?**• "
Z^ry ^ e $ '. requires . c t ! 8 »?.~# 'b y  'W<ss» ■
.(XI) oxidat ton o f ygteisyXhehshrdg^X th loetheg*' ' .'". '
' - A .s s e llv sample o f/th e  thioetb&p. (prep* 1 0 } was
■heated in  g la c ia l  a ce tic  acid so lu tion  with an excess o f  
so lid  potassium, permanganate-on the’ at €&£Ht>ath* A A fter  
. X- hoar the mixture was d iluted  with water# decolorised  
.by passing i s  sulphur d ioxide, filtered #  and the ©olid.
’ pr©duet washed* ' A fter recrye ta ll ic a t io n  from methyl
■ ■ acetate, i t  had ia*p*' 19G -*197° alone or mixed w ith tm
authentic specimen*'of j^phenylbenshydryl jy*tolyl. sulphone*
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( l2} A tte s te d  reactions, o f n-nhenylben&hydfol with n -creso l I. rn" ,..! mi r i i ---rTl - ; rt"Tr-i - I*l> —  • ■ - -    —-r ..............
and , |> -naphthal* ./
' On reflux  lag equimoleeular amounts o f  •.js-phenyl- ■ 
benshydrol and jg-eresol or 'A-naphthol in  formic acid  -
-for. .5 minutesf sticky  -.solids were obtained..on d ilu tion
s l ow  ly
which ^ solidified*,:. The products were h o t . readily
■ p u rified , and the preparations were not continued further  
.(see XV. 54 ) #
(1.3) -Preparation o f  j^hesylben&hydryl chloride- from ■. . -, 
ja-phenylbensbydrol and ,th ionyl chloride* -"■■■■■...
'.'Thionyl chloride (2*5 g*) was added slowly to an ' 
lee-cooled  mixture- o f 'j^phesy Ibenshydrol (5*0 g*) and
• pyrid'ino - (2*0 g* ) * - ■ The resultant so lid  m ss  was 
extracted, severa l times witlvwara petrol* and 3*0 g* o f  
the impure chloride separated on .ch illin g  the solution*
- A further 1*4 g* was obtained from the mother liquors* 
A fter a further recjy st& llisa tion  i t  had m.p* 6 5 - -  ©6°, 
but a fter .fu s in g  and allowing to  r e so lid ify , it- had ... 
m*p* 71 — 72°* Ee.crys ta l i i  satio n  o f th is  substance
from petrol again gave the chloride with a lower m elting- 
p oin t, which .did not reach 71° on warming to  60° in  the 
a ir  or by standing In vacuo* In subsequent experiments 
on j^-phenylbenshydryi chloride,, therefore, • m elting-points  
emoted are those taken a fte r  the specimens have been 
fu sed -'and" allowed to reso lid ify*  ,
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 ^ Pound*" 01, 12.0;^* .
: requires ' Cl* '■■ 12.75$.
.' . • Microscopic examination o f ' tha * chloride c r y s ta llise d  
' from p e tr o l. showed i t  to  co n sist o f c lu sters  o f  small
• n e e d le s i. the .fused jsm tbrisl. on cooling' quickly se t to  
■•. • a \m ss  'of needle-shaped' crystals* ....
' : • At atnuspheric pressure ^phenylhenshydryl 
' ■ ch lorid e . boil© with decomposition and evolution ©f
hydrogen ch lo r id e .; ■ A sample d is t i l le d  at 258 «* 856° /  - 
10  mm*, and th e’ d i s t i l l a t e  was rcerystai.lised  -from pet r o ll  
., ;lt had m*p*. 72 ** 73°f. but on standing • 11  days th is  f e l l  
to  57 -  71°* ' ’ / “ \ /
(14) Preparation o f  i**uheny Ibcn&hydsy 1 chloride' from
ii|wMfimniiiiiitlirm ii~ira.Tnnw> i|i,iiniiwtnwlllwifrtr>i >11 im .MHiri^ *Pft wwiinii>Miirt nrii»iiifrTnqnwrr ^ n r^rrirrrTWr* THinminimii nifnnwinTri-iaiiin -  iriyiWfi'ii'iriflili ini iTumriin-irr nn»-rnn«Ki*|rTWm|>nrminm>nrmrni'iW
t^phonylbeng&ydrol and hydrogen ch lorid e* , -, •
■ ■' ’ jg-fhenylhenshydrol (8 .5  g.)-w as dissolved in
• • benzene (25 cc©.») -and some anhydrous granular calcium'
ch lo r id e ' added* Byy hydrogen chloride was passed in* 
and a fte r  approximately 30 minutes the so lu tion  acquired 
• a>: purple- colour which slowly in te n s if ie d . - A fter 3 
. • hours the solution  was f i l t e r e d , and combined with ' • * 
-beasene washings o f  the calcium c h lo r id e .■ Th© bensene 
' was' removed by d is t i l la t io n -  and the dark, purple o i l  
which remained was ex tracted ' repeatedly, with 40 ** 60° 
p etro l, in  which the cr y sta llin e  chloride readily  
dissolved! some deep purple insoluble ‘matter remained.
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The pale yellow  p e tr o l''so lu tion  on.scratching with a 
a' g la ssr o d  deposited 2*2 g* of-jg-phenyIbenshydryl chloride
- - which was fu rth er . reex y sia llised  • from petrol# > I t  had'
. m*p* sad mixed* tiup*: 71 ** 7 2 ° . .
(15) A ttcm ted preparation o f  t^phersylbeasl^drylai^Re*. -■
'      . •     -------------------- ----------------1 -    . - - .- j r a * 1, - iv ^ -r -, j|--( |- -ITT n T •-;—I V i 1 ."TIT IT I T f  Tl "'P ~T ' f-'fl’TUT
..'The purple o i l  obtained from jg^^ienylbensbydrol
• ’and-hydrogen chloride as in  (1 4 ), was'treated with 
.concentrated aianoaia - (25 'ccs*)»- when the colour was . 
gradually lost*  : the’ o i l  suddenly turned to  m yellow  ■
. s o l id . m s s 4 which, was f i l t e r e d , ' washed and ■dried, 2*2 g , t ■
- a*p# 50 «* 60°*..• I t  was- n-*plienylb©nsliydryl ch loride, -
• ,is*p* and mixed m*p* 71 ** 78° after, thrice re cp y s ia llis ta g  
from petrol*, : ;  .
(16) A ction;of concentrated; hydrochloric a c id ; oa j^phenyl** 
he yd ro lr  ■
" j^Xhenylbenahydrol (5*0 g*>. .was warned on' the steam-- 
bath with concentrated 'hydrochloric acid (SO'ces*)* ' A
-;-co lou rless o il'.was produced below.70°,■ after-warning - 
. with frequent slak ing ;f o r . £ hour,' th is  was allowed to  
•■'. so lid ify , crushed, f i l t e r e d , washed and dried in  vacuo 
over potassium hydroxide# The impure chloride (5*1 g*}
• was "recrystallised  with c h il lin g  from. 40 ** 60® p etro l, 
mud, had m*p. and mixed m*p*:.7i° ;. .
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(17 );Action- -of-; acetyl chloride on jg^phen^lbeng^rdgol» .
-• ■^Hien^lbmEli^clrol ( l «0 g*)/added to  ace ty l chloride 
- (2  ccs*.} d issolved very\rea$lly  producing a pale purple 
• \  . so lu tion  without the evolution o f .hydrogen chloride* ■
V- "The solution  was, l e f t  in  a ’'desiccator' over potassium.
- - \*"roxide. fo r  several' days f and '-.the crude c r y sta llin e  
."material which"remined was"reery sta lllsed  from 40 « 60°.
.-.' . 'petrol* - M t had m»p* 71 - ‘72° alone or mixed with an
: . authentic specimen'o f j^henylbenshydz^rl chloride*
{18} Action, o f a lcohol on ^ph©Bylhen£hydryl chloride*.
v \ v , j^I^onylbenahydryl chloride (1*0 g .)  was d issolved  
' w ith ;g en tle .warming in  8$■ cce . o f metb yl a lcoh o l. ■. The 
sa in t ion was then ''chilled,"when 0*9 g . o f j>~phenyl~ '
’ •:beosshydxyl methyl• ether, m*p*. 70 «* 7§°, separated* ■ A fter
' ’' a ■ further r e c r y sta llisa tio n  i t ; had sup* mud mixed m.p.
7 7 fs°*  *
(19) Action o f cold'w ater on ^*ph©nylbonahydryl ch lorid e*.. ;
An ethereal "solution o f  j^phenylbenshydzyl chloride  
' {'2*2 g*). was shaken repeatedly, w ith d is t i l le d  water.'
-Addition o f s i lv e r  n itra te  .so lu tion  to the combined 
washlags -produced no p recip ita te  or cloudiness due.to  ■ • 
s ilv er , ch loride• ' , The ethereal so lu tion  was dried over 
• . . anhydrous' sodium' sulphate,- and the ether d is t i l le d  off* . 
On taking up the residue in  40 ** 60° petrol and c h il l in g ,
.0*9. g* o f  unchanged j^phenylbensI^dryX,-chloride, m*p* 
m • and Mxed sup*-; 71. ** 72°,« separated*-../ !Fh© mother..liquors
.:■ deposited a briber* '0*6. g * on standing* : ' ,
(20) Action' o f : boiling' water on ^ptien^lbenEligrd^ri chloride* ' ■
;'; A mixture of- j^henylbenehydryl. ch loride (0*75 ' g , } 
■and d is t i l le d  : water (2S - c o s . ) was boiled  f o r / i f  hours •'•'
■: ; ‘under, reflux*-- ■ : fhe o ily  drops se t on cooling - to  a so lid  
; su ss which was crushed,V filtered , washed and dried*:
’■ ‘ Addition o f-excess s i lv e r  n itra te -so lu tio n  to- th e ' cpni>lned
.. aqueous"solutions .gave. 0*55 -g*,'.o f. s i lv e r ..ch loride {c a lc ; 
0*59 g*)* - y'The impure di-^-sfeenrlhensh^dr^l• e th e r . (0*7 'g*) 
\  . was raerystaXXised repeatedly-from alcohol or. e th er /
a lcoh ol, but th®. product m*p* 151,* 152° fa ile d  to  -give .
. a sa tisfa cto ry  analysis* ; v'----,--,mp. 
round* p: \ B 9 * 6 | ■'. n f : 5*M *.
■ requires.‘--Cy ;■■ 90*8} II, 6#0$* . .
(SI) Action .of - s in e  on- jgrjphenylbenshydxyl ch lorid e*;, / - A -,. •
■. Kitrogea was. blown for  2...hours- through, a cold  ,: 
solution  of';^*phenylbonshydryl chloride (2#5. g*) in- 
50 cc s* :. o f  benseno and •: an e x c ess ' o f  z in c ' dust * -. The 
mixture was warmed -s lig h tly  - to  d isso lv e  some 'solid  which 
- : separated, f i l t e r e d , and most -of the bensene removed* On 
addition o f p e tro l, 1*15 g* o f - white so lid , m.p..approx­
imately 2 2 0 ° separated* . A fter two r e c r y sta llisa tio n s  •
' from ,acetone-. th©; ' <fj^diphenyl<*cc^ «-dixe&srlethane had 
m»p* 24? — ,2480 l ; i t  showed no ■ sign  ,a f d issociation ' 
in to  free  rad icals in  fo i l in g  ' (240°). - Analysis
■of the "substituted ethane, was not satisfactory* '•-• . -
Found. -/ f: "••'C^vk92*5f ' .11, . . 6 *®,:* ' M»Wy (EaBt) :4?2* 
Oggri-0 r e t i r e s  ; 0 ,  93*S* g K* ;. 6*&h .. M*W* 436*
When sim ilar '-experiments were conducted, in  the.;- 
presence o f air^- purple colorations were ..produced;which •’
. disappeared. on shaking .w ith'air* th is  could he done ■ 
repeatedly* ' .$he. so lu tion  obtained a fte r .'f ilte r in g  o f f  ' 
the sin e  was rod when wars and yellow when cold , and the • 
©olid 'obtained by the addition  o f  petrol, had a large  
softening, rang©* - . -'P urification  was not attempted* , .
* c tion ' o f  heat on t>*phenylhenS|iordrol*
" ' r>i lmi,, i *i  n.*i u .ninn*. ,  wi r Tnwi i n. ^T. *  i n  j>i, w  m, synmnwav ‘
''. jg-XHenylbet^hydro.l; (5#0 g#) was heated 5 hours in  
' an o il-b a th  at 210; 2 2 0 ° * The orange o i l  which was
. formed so lid if ie d  on cooling, and was taken'up in  b o ilin g  
alcohol* on s lig h t d H ut io n . and • ch illin g *  0*8 g* o f .... 
unchanged c rb in o lf.-.m»p* and mixed' m*p# 95 *• 94° separated, 
and on further d ilu tion  1*0 .g* o f  m aterial, cup# under 
; 9 0 ° 'separated* ' It' was c lear  that l i t t l e ,  i f  any, d iether • 
was formed under these conditions*.
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(2 3 )  Inaction  o f with hydrogen sulphide*
rp u rp le colour of; so lu tion s o f  u n d istilled  
:l^pheiurlbcashydrol l a  fo r m ic  a c id  ‘ or in:: ae©tic~sulphurl©
- m o ils  was l e s t -  -on. p a s s in g  h yd rogen  s u lp h id e ,  and dark  
o i l y "l iq u i d e  sep ara ted #  ■■; l l t e s e  s o l i d i f i e d  s lo w ly  cm ■_•' v 
'd i lu t io n ,  :aM  X ig b t; c o lo u r e d  s o l i d s  c o u ld  .toe o b ta in ed  
toy c r y s t a l l i s a t i o n  from  aq u eou s a lc o h o l#  ' .-.'These- had-, 
i n d e f i n i t e  m eltlu g « * p o ia ts  b etw een  § 0 °  and TO0 ,  and 
r e s i s t e d  p u r i f i c a t i o n  toy r e e r y s t a l l l s a l l o n .  o r  d1 s t i l i a — •' 
t lo a * . ";••'• An a ttem p t .to  c o n v e r t . th e  p rod u ct ( p o s s ib ly  .; 
p h o r ^ lx e i^ X th lo c a p b in o l) . to. a ' s o l i d  to en so a te ' toy t r e a t *  
roeat' w ith  toen soy l c h lo r id e - l a  j y r id iu e  s o l u t i o n  a l s o  . -
- f a i l e d #  ' ■- /  t  ' V: A\' V p/A g- ; ;
 ^ ~ (0 4 )  A c t io n  o f  s u lp h u r ic  a c id  oa -^p fcenylben& h ydrQ lv .
• ’• ' ^phenyltoenshyds^ol,- including d is t ille d  xsaterial*
■ gave a ' purple' colour l a  c o ld  concentrated s u lp h u r ic  a c id ,  
/C^  . • : ' and ©oisa darh stick y ; so lid  was a l s o  formed* , -On standing
., ■. -several days,'.the products w ere .c o m p le te ly . s o lu b le  l a  ,
excess' water,' eulphonation o f ’ a t  lea st'1 one of: the aromatic 
.t lags presumably .tevlog occurred* /  There were - no-solid  ,
'a products' (o f * ■ the behaviour o f j^-mcthosytoenshydrol)*.- A • 
s im i la r  to chair iour was observed in ‘a ce tic  a c id  solution#
(25) Attempted reso lu tion  o f .;g-phos^Xbenshyarol» '
■' *
A ddition'of.brucine, quinidin© or clnchonldln© to
an egutmolecular .proportion.V .of . \
hydro'gon- phthalat© . in  acetone so lu tion  die! a c t ' r e s u l t  
in  .the. separation, o f  a, crysta llin g -'aBsaloi&al sa lt  t ..ru&&;:. 
d iS ;■■experiments’using the hydrogen, sueetm te ;an3 ■ - ; 
ciaehoaiaia@.;,;in  acetone. solution,"-or; the hydrogen phthalat© 
m 3 ~ . ethyl-'scat at ©*■■■.'\',.Owing .to 'the low :
so lu b ility  :Ot."the' e s t e r s ,;;larger;/quantities o f  so lvents' 
than, usual., were necessary. ■ ; ;.; ap\-V .:;;v :' / / m . ' ; - / ;
(%) Preparation:o f  t r i p h e n y l m s t h f l ' ^ • t o l g r l ' t h i o e i h e r # • •'
- - ~ rr— rrw,“*-[-r - ^ TT.-~—.-■—r.~m ..T.r - - v - , .  ,f r , ^ r—,, ! -1—1 a - ^ r iMimn—  ^ ~ t - i r n i " i  m iir" r  'ritrrr-ii-i-iiii- T r j [ ' - iiTiiiVT-fir-r'-mrnJiffj>nTm naT-nrtHinmnuii#.m mm m irc im  namiJMMO
;: :: A mixture o f triphecflearh'inoi (5*2 g , },. jg-thlo-* ; 
. ore so l (2 ,6  :g*}. and •.anhydrous f  onaic :nctd - {50 ©css*) was-
wansed on the. ste&sHbath for; f  hour?- i t  retained • i t s : • -
■ yellow  colour, • but became colourless, on. cooling# . Tho. - 
' mixture' wasrpoured "into' water#- and the impure th ioeth er
: washed w ith 'd ilu te  sodium hydroxide and water, and dried, 
"f*Q g# ;: ( c a lc l  7*3 g*}» / ■  I t ? cr y s ta llise d  most sa tis fa c t^  
©rlly-from s lig h t ly  aqueous'acetone as fine* prismatic. .
- rods I' a fte r  three r e e r y sta llisa t  ion® i t  had m*p* 149°- 
. ’ alone or. mixed- with a ' specimen from a previous in v est-
■ ig a tio a  {ref#7}♦ '” - . ■
••'-.'•v 'A'similar- preparation, has 'been carried out using 
as solvent ace tic  acid .containing SQme sulphuric acid*.
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■ solution-’of. .-this .compound'in' anhydrous formic
. . a c id -is  ye llow . in colour* :
(2 ) I-Teparation.- o f . trlphenyloethyl j>»tolyI. sulphoa©« -
. Triphenylcaffeiiiol.. (1*3 g*} m s  wars©A in  SO ecs* : o f  . 
g la c ia l a c e tic  acid ,contain ing .5 drops o f  concentrated \ 
sulpliurie acid*-v.^Mdltion o f  ©odium. jg-toluen* sulphinate - 
destroyed-, the yellow  colour o f  ik e . so lu tion ? .. a f te r  a - 
- further ■ f ir e  minutes* § eca* of. water was. added, and the 
v  solid-w as;.filtered . and washed with alcohol* , .The product- 
' (t*i§- g * ,; ®*.p* ■ 165 .-*. 168° deeoiap*.) 'was twice .rocrysta llised  
: from, .hensene/petrol* . and melted at 173 ** I f 5 ° to  a deep - 
r e d .-o il* ,. (v'» Meyer.and F isch er ,-re f*60, give m»p* 173°)* 
Found  ^ S , . -7*6^*
. . - requires - -3 , d#.Q>«+. - ■ ■ - .
: : -The, sulphone ,..is d©composed by water - in to  ' t  riphenyl-
• - c r tm o l -and .jg-tolmene • sulphinic acid , and cannot be 
re a d ily . purified  i f .the a c e tic  acid solution, i s . poured '
■ in to  excess water during i t s  preparation* .. / l ik e  the - 
corresponding th ioether ( l )  it . give® a yellow  solution-'.
■ In formic acid .: . ; ,. v
(3) f  reparation. o f trinhenylthiocnrbinol*".
; Triplienylcartolnol (3*6 g*) .was dissolved - in  20 ccs*
- • o f  g lacial- a c e tic  acid containing two- drops’- o f concentrated
'sulphuric'acid*- On passing .hydrogen sulphide Into th©
■ ■solution'the-yellow colour to©., lo s t*  ..'.when the colour 
was ';no' lop rr restored by : warming* 3 -ccs* o f (water .was 
added md /the : thtocafbinol f i lte r e d  and "dried|. ; g*,
■-.evp*. 103..** ;103°*.. • Jitneeded/one' .recry s t a l l  tsa tion  from 
absolute a lcohol, - and then-had m*p* 106 ** .10*?°* . 
(Ycrlaader and Mitt&g, ref#66*. prepared the ih ioearb lao l, 
m*p*.;.l07°f-.-.from.'triphenyliaetl'isrl-chloride* J^ --- a
• As the thiocarblnol f a i le d ■ t o -g iv e .,a'.sa tisfactory  
an alysis 'for 'sulphur v i t s  id en tity  was confirmed. by '; 
conversion by E inborn* s method to  trlpheBylmetbyl IMo**: . 
bcrnoet©!. m*p*,- a fte r  one fecryst& Xlisation from chloro- 
foxValeohol,..- 186 *» 187 .^ ■'■ (Yorlaader /and Sltt&g give ‘
; X8§0}* J-■; / ■
mm further react ions o f  p-metho^ybenshya^l
h r ©hvd roi
/; j^ietho&ybensophenane w* r i f@ by the. EriedeX-Craft© 
rea c tio n 'as .described by Wiehs' '(ref*75}* '• /.The ketone 
(46 g*) without' p u rifica tion  was reduced by heating with ' 
‘sino dust (SO gv} and sodium hydroxide.(50 g*}- in  500 ccsv  
of alcohol with occasional shaking for  5 hours* ' On'. • 
f i l t e r in g  the hot •■solution'- in to 'iced  w a ter ,' the cafbinol 
-was-obtained: as a white so lid ,. «i*p* 61 ~ 65° (55 g*}
A fter ,two:recryfeta llleations from e th e r /p e tr o l'i t  had
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65 .«*■ 66°*, '■ -J V ■
'. 4 . - g *  f^r©' d is t i l le d  at 18? /§mm**, the
.d is t i l la te  {5*6 g*} was'• recry sta llised  from ether/petro l 
for us© ■ In..b asic ity -estim ation  experiments' ('q*v*) f 
m#p* , 6 6  ,67? *.;... ■ ■ * '
) Preparation o f . p-saethoxybenshydr^l tj-fcolyl stilpfeone 
Sodium -^toluene -sulphinate’ (2*0 '#*). was added to
a m ix tu re  o f  j?**metho^rbe!islirclrol (2*0 g*} and anhydrous 
fo rm ic ' a c id  (20 ©as*)*' The s o lu t io n  q u ic k ly  l o s t  i t s . 
y e llo w  c o lo u r  - and : a  l ig h t -  s o l id  was d ep o sited *  ■ A f t e r '  - 
. 10 .minutes . th e  m ix tu re  was . d i lu te d  and t h e  - r e s u l t a n t  
pal© ’.p in k .;so lid  f i l t e r e d * ' washed and d r ie d ;  5*1 g * f 
. -cup*'  186 ** 158°*' A f te r  one- r e c r y s i a l l l s a t i o n  ' from-jsetfcyl 
.. . a c e ta te  th e  p u re  c o l o u r l e s s . oulphone was o b ta in e d , m*p#
, - 161 — 162°; (M*p* given as 160° tm. a lcoh ol, refs*7*50)*
(5) Fortimtlon o f j^methoxyheiigliya^l jg -to ly l sulphono in
; presence o f • t  rlpfcenylcarfrinol*
TrlphenyIcazbinol (1*5 g*} and ^isethoxybenaliydrol 
■ ■ (1*1 gm) were d issolved  in  20 ©cs* o f g la c ia l -acetic 
: acid containing 4 drops of. concentrated sulphuric acid* 
•Sodium ^toluene eu lphim t# (0*9 g», 1 equivalent) was /
added, and the so lu tion  gently waived* The solu tion  
. was then d iluted  to 40 cc$*» and- the so lid  f i l t e r e d  and 
'washed with 'ether; '0*8 g*» m*p* 16? 160°.. ' A fter
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ra e ry sta llisa tio n  from methyl acetate i t  had m.p* 161 -  ■ 
162° alone or mixed with authentic j^methoisQrhenzhydxyl' 
rjj-to ly l ©ulphone* .
(4) Action o f concentrated sulphuric acid on j^methoxy**
*
- tiorisliydrol under various conditions*
. Concentrated sulphuric acid , alone or in  a c e tic  ;
, - acid so lu tion , ’reacts with jg^methoxyhenxhydrol to  give
so lid  products of indefin ite , m eltin g -p o in t,. which contain  
sulphur, and which are l ig h t  to  dark brown or scar le t  
in  colour according to. the conditions employed#
.At le a s t  so me o f the sulphur i s  present in  sulphonlc 
acid groups which can be converted to -SO^Cl and “SOollIg 
■ groups in  the usual way,, and which' confer varying degrees 
o f .w ater-nolubillty on- the products#; In addition to, 
sulphonation, however, polymerisation occurs (see reaction  
with'form ic acid , P * ilo )f and also  probably carbonium . 
s a lt  ' formation,as Is  already .known to  occur in  the aethoxy- 
! substituted  trIphenylcarbinols*
V  The products obtained showed .considerable variation
• o f  properties even under sim ilar  conditions o f preparation, 
but the preparations given below are'typical*
. . • (a) ' i ' At room temperature* during two weeks*
*  f  ~n~~n"T~rTTlfr~irrT-m~« i in iiimw mm imn.nmi V.ntifW irrwiiiffunffr n iirri.»i*i rrrir‘4'ii-T frn ffrnTm--*,t iii,iTii  . ir  " yrn-i ~ w*“Tr  i t*
j^ethoxybenshydrol (3*0 g*J was added 
to  concentrated sulphuric acid (40 ces*) and the so lu tion , 
allowed to- stand two weeks at room temperature• ' The
~  100  ;
acid was then d ilu ted • s low ly  to  150 ces#-'with d is t i l le d  
water, cooling in - le e  to  keep the" temperature under 20°. 
The'resultant dark red solid .w as f i l t e r e d f and desiccated  
over Quicklime. I t  -eoitened over a. rang© o f  temperature 
■above. 150°* and was soluble in water* ^
Found ♦ 2 1 X l,!^ . . '
( onosulphonated jg-^thoxrhen&l^drol, .C^H^OgS #'!3*1,204, 
would require S, 10,9 7) .  :
; f li ts  substance was ostimnted/.as. fo llo w ss ■ approx- • 
I m ie ly  0,25 gm. o f  the sue stance was shaken w ith  25 .ces* 
(an excess) of. sodium hydroxide 0,107 J |) t . with o r 
without the addition o f  00 cos, o f bensene,-.../ The colour • 
of. the substance was "quickly .lo s t  I one drop o f phenol~ 
phthaleia was added, .and' the  mixture was t i t r a t e d  w ith  
0,110 Jf. fcydrochloric. acid I . th e  .amount' o f hydrochloric 
ac id  equi valen t to the. weight o f  so lid  taken  was thus
fOUtld, „ '.■«■' • • . .
l o s u l t s : - s ' v 'v - ■’ ■■ ■ ; ■ : Equivalent♦
( i )  0,248 g ,  S 9 ,80  CCS, . 0 , . U 0 029*
( i t )  0,265 g , \ 10,40 7 . 232. '
( l i t j  0,264 g , 18,85 - 7 ' 204,
. ( iv ) : 0,261 g,, 10.50 - 250.
■ -  Equivalent : as 7830.;
Cb) At room tor.rooratur©.during two days,♦  ’ ^  , i i |> n n T f in ^ , ia r i , i i  ti h  «»  n —m  r«wm ni<i'ii—nii<iti>i»i m i ,  i n , i  — „  i ,  i < w ,  . n n ^ n  rtnn-iitfiifiiirfwun i ,  riH»i v< '* i ■ i ~‘r 1iii m ^iT in r iirtitvi-rcnf~TtTtT'HTT~r*^riV*4r>fT*T‘ff-
In a sim ilar preparation to  (a ) ,  the acid ■
mixture was le f t  two days only before d ilu tin g  and' 
f ilte r in g *  • The mxcon-coloured solid , which softened
a t 170 -  190°, was analysed a fte r  desiccation  over ■
quicklime# /- :. . '■■'■■
B’ound , . 3 j>' 5 • #
(c ) ■ Below 15° 0* ■ / ■ e /  '
j*-MetlK5xybenshydrol- (1#0 g*) was . 
added to SO cos* o f concentrated sulphuric acid at  
0 ~ 5°* After standing £ hour i t  was d ilu ted  slow ly, 
..keeping the. temperature below 15°*, A b r i l l ia n t  red 
©olid was obtained, which darkened considerably on 
desiccation  (0*9 g .)*  .. I t  began to soften  at approximately 
70°.
$wo attempts- ia  find the equivalent of th is  sub- 
stance as la.{a}, fa iled  as no clear end-point could .be 
obtained* ■
. . (d)  In a ce tic  acid, solution*
Addition of concentrated sulphuric acid
■($ cos*} to a solution o f tg-methoxybenshydrol (4*0 g*j 
in  g la c ia l a c e tic  acid {20 ees») caused some lig h t so lid  
to  precipitate from the dark solution*.- : the  mixture 
was refluxed for 1 hour, and the so lid  crushed, f i lte r e d  
•on -sintered g la ss , washed with a ce tic  acid and desiccated  
o w r  quicklime (3*3 g*)* ' It formed a ligh t chocolate- 
coloured so lid  which darkened in'vacua, and softened.
at approximately 160°*'' - '
5* onnd # p ■ 3»*4/j-?*
"■• ■ - Thlc ''-substance .was estim ated' by the - 'procedure
described'in  .(a)*
( i i )  :o*5i? ' v 5*0  ■ :
fhe substance was mixed w ith an excess o f  phosphorus
' resultant;' dark' sticlqr mass was warned 3 hours on the ■ 
-ete&m-b&ili* . ■ ■ Tim ■ product was poured into mxch water 
• g iv ing a b r i l l ia n t ’ red insoluble so lid  which was filtered *  
washed dried in  '-a desiccator* .I t  softened gradually.
'above 93°
: This substance was estimated a© in  (4)(a)*  ■
tmmiI t s .s - ' ' ' ’ Equivalent.
(%}: 0*130  g* ;; s  - s*eo cc s» ' 0*110 K .8EU  330 .
( i l l . ' ' o ; i 2 5 \ v-";- : ; 3*4e V >350*'
. .'Equivalent * 330*
. on treatment with concentrated' aqueous ainrionia th is  
substance at once gave a buff-coloured solid* ■ A fter , 
■warming for  three hours i t  was d ilu ted , filtered #  washed 
and dried* • From a considerable volume o f mgueous methyl
Equivalent. 
' 500*
Mean- equivalent * 530*
*©3 so lid  from (4) (a) to. a .enlnhonamtd®
pentnchloridef ■ heat and gases were evolved# ©ad the
alcohol i t  was. redeposited as a brown s o lid , which -
softened at; approximately 180°* ;:
Found, 8 , . ; 4*4} H#:--■■2.2$* : {East) ■ "2,300*
FroiS;this-analysis,. ■ the sulphur does not appear- to  
be present other than as. -*• ;>
Beactions o f c o m m S s  from- section  7 (4 )».Mto.n-1. '■■"■111'fffiii • ■■ MiHHiUn.riwi -m.mr .     . . .  .. m ■ • n, f i. i. f u i.f ff
/- lon e o f . the coloured so lid s  obtained b y  the action  o f  
concentrated sulphuric acid: on ^sethas^bensh^drol under 
m in in g  :conditions possessed a w ell-defined  melting-point*  
but, a l l  softened to  darlc v iscous liq u id s over a range o f  
tc ’’i  crature* . . Analyses, gave sulphur contents from. 1*4 to  - 
1 1 *1 - .  :: Their reactions are .briefly.; described below.
Water* S olid s produced under" the mop© d rastic  
conditions were so lub le in  water* w ill compounds were .
. deco lorised , la. contact.- with water, at approximately 60°* , 
those which were insoluble giving buff-coloured so l id© *
;• Arnronla* . ; Concentrated aqueous ammonia .'.immediately 
converted a l l  brown'and red compounds. to  buff-coloured .• 
so lids*  Sodium and-potassium ■hydroxide acted sim ilarly  
but less...readily* . , . . - w • •
ther/wateg* -■ - Shaking - with ether and water rapidly  
decolorised specimens prepared under the more mild , 
conditions, e»g* in  a ce tic  acid solution* ..The e f fe c t  on 
other specimens was sim ilar but slower* . The aqueous 
so lu tion s gave a p rec ip ita te  with'barium chloride solution*
, ' ©bailing with hemmm®' and water - 
decoloriced and firreive# rapidly thm samples affected '
a * r  ndily by cther/wa te r  #' giving a yellow hetmem  
2f;c^ t rut tw *j tsctaia which hindered separation*
.. ’ A ©pecimcsi-prepared a s -in  (4)(d) tm© trea ted  in  
t i l ls  wqy# ,'ffea benscno solution, was filtered *  .and addition  
of 4a «* C0° petrol precipitated a nearly colourless ' ' '
floccu toat solid* trhietrwas f i lte r e d  and dried* -It -, 
softened .-and dar&ened a t 24§®V....
P0mndy/ :/Cf 81*4} ■■ !1, "'■ 6#S| . S, 1*1 *: .
Action of c s** ie  acid on i>w»t havbcnt£\*#rol*
<»BnMiTTlli»rtVf||-ii-iVii-Hirii-rBir >1T»I -r fftirnr<i~rirrrtin,HT^nttm*-rrirTm TWT--'ihnr-V iT(T-m  rr-iTi i ‘i ivn r ui fff iF f-y rtn f  Tif  -i —-r-iainn--.— „fn y H1rrrfi*nfiWr»t>Yiiiwrtr,i iffTH*
. •••.;; 1*0. #* o f .which ha# .been". ."
r ra v ltt^  by: d is t i l la t io n  feixd recrystalM s&tioa* ®*p#
GO G?°» was d isso lve#  in  IS ecs* o f  enhyareme formic 
. acid* . :;A'c lea r  yellow solution was forced which a f te r  
iO -  t s  turned cloudy, and1 the solution', slowly #ar&- 
eamT _1 depositee!;a -stick y  solid*. - A fter two days the- 
r ir tn ro  * - d ilu te#  with water, and' the resu ltin g  so il#  , 
tmo crushed, f l i t  ere# and d rlcd f i t  softened slowly - 
above 80°} '0*9 g* ■' I t  was c r y s ta l l is e # 'twico from 
alcohol in  which i t  was • sparingly soluble, and then ha# • 
a n ' in d efin ite  to  It ing-potnt above tiQ’°* Hie molecular 
weight- was aiterssine# by th© Bast procedure .on.-..this an# 
•other s im ilar polymeric specimens (see  below)* .
A similar-experiment conducted in  which ttm 
, mixture- was warmed* ...Tim molecular weight o f  the dried .•
but uapurifled m aterial was .-determined* ■...'. '
‘■: Found, (Bast)*' ■ !1*W* 6?0« ;■ .' ,
(8) Action o f  - formic a d d  on dt*^iiietho^bonghydgyl ether#
0*5 g*- o f  ai*^SBtho^bensl^rdi^l- ether; d isso lved  in  
.10 cca* o f ‘cold anhydrous formic acid behaved sim ilar ly  > to
the parent oarblnol (*?}* ' fhe product , dried on the /’ 
steam-haihp softened above 118°* ■ ,A
■ . Found,■: (E ast)* . II.W, '. res* :
(9 j;Attempted reactions o f ;t^i?ietho^benglsr,drol with a n ilin e ,
< , 1 ; .*. -■
Attempts have been made to  react j^mothas^beashydrol
with •aniline f dimethylaritiin®, phenol and a n lso le , in  ■
a ce tic  acid containing some sulphuric acid- (cf* reactions  
o f  trlphonylcaybiaol, r e f *£&)*. Ttm products, obtained did
'not have- w ell-defined m elting-points* and at 'least some 
o f  the j^metho^benshydrol m y have undergone polynerlsatic
as la  (4) 'and-'(?) 'above under the acid conditions employed*
(1 0 )-Action o f sine on ^-methoscyb©ns!iydgr/l -chloride#
^-Mcthosybennhydryl Chloride was prepared by the 
action  of concentrated hydrochloric acid on ^-methoxy- 
benshydr o l as described by BaXfe, Doughty, Kenyon and ,
- x tz
;■'Depict t : ( re f*30) t but with gentle warming* - She chloride  
i s  b-oiisen©' so lution  was ehalcen with an- excess of. s in e  '■' • 
dust both .In .the presence and in. the absence o f  air# '
" I hr po rat Ion. o f the f i l te r e d  hmnmnc so lu tion s • y ielded  . 
o ils ' which were extracted -with b o ilin g 'a lco h o l, -and the 
. a lc o h o lic .so lu tion s on © h illin g  precip itated  b r il l ia n t  
yellow  -solids o f ' in d e fin ite  melting**points which re s isted  -
;e: p u r ifie s t ion * ' . - A: "
«•
0*. D issociation  reactions o f n -to ly l- th ioethers and • eulphones*
( ! )  D issociation  o f triphenylmcthyl p-tolyl. tMoether- In formic
. " acid so lu tion * A.
1; t  riphenylmcthyl' jy -to ly l th i.© ther ' (0*5 g*j was -
rofluxed with anhydrous formic acid (25 ccs*) 'for  i f  hours,
*-•
- curing which, time the or ig in a lly  deep yellow so lu tion  had 
beeoeiS; nearly colourless*": • the  m&x t»ure because cloudy and 
quite - colourless -on cooling, and was poured in to  excess ■ 
water# ; An' ether extract was tmdo, washed with water, and 
: extracted with co&ima l^h?^rQ^£e«-
: :t. , ■.■-. 2?he ac id ified  - a lk a lin e extract yielded 'jv-thiocresoi, *
which was- iso la ted  with other ana .converted by the Schotten- 
. Saumim .reaction .to' i t s  beasoyl; derivative# - A fter twice 
r e c r y s ta llis ia g  from; methyl a lcoh ol, th is  had ra#p* 75°
- alone or mixed with a specimen' prepared from authentic
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n -th io creso l. '
"'"On drying and evaporating th e .ethereal so lu tion  
-a c r y sta llin e  'residue was obtained;-which on reery s t a l l—. .
' . ic in g  from aqueous mleohol yielded' pure, iriphenylin&tb&nQ, 
0*05.g*, m*p* 90 —- 95° alone or mlsed - with, an, authentic  
specimen*; -
(0 ) Eoaetion o f triphenjlm eihyl j*»toIyl th loother with  
j^gpc/grlbenaaaydgol* •
j^rhenylbeashydrol (1*05 g*} was- added-. to the 
yellow so lu tion  o f ■triphenylnsethTl.jg-tolyl. thloether' in  
(1*5 g*}; ia  85 ccs* o f g la c ia l . a ce tic  acid con ta in in g .
0*5. c c a f  o f .concentrated sulphuric acid*-:. fhe resu ltin g  
purple so lu tion  was warmed on th e . 8ieam~h&thf and then 
d ilu ted  s lig h t ly  causing /the colour to . ho lo st*  She 
■ so lid  which separated was f i l t e r e d , 'washed .with alcohol' - . 
and. dried | ' 1*05. g*,. m#p*. 195 -  '150°. .- H ecrysta llisa t loa  
- from  absolute alcohol ra ised ’ the m elting-point to  150 «* .
51 ° # alone or mixed with authentic j^phenylbenshydryl 
. ?>*$0l: /l 'thioeiher* l !■<W "*
(5) Eeaction o f  trlphenylmetliyl j|««to iy l  imlghon© w ith- 
jg-  ylbenghydrol* -■/
A' B m ll amount o f t  ripfcosy imethyl jr-to ly ! sulphon® 
was warned'with forrfe  acid , and an equimolecular ■
11
*i t y ' of . '  added* '""the mixture was
■ d iluted  slightly*.- and the then colourless 'mixture"' 
filtered!"  th® 'solid was washed with- ether and recryet& ll-
. ,• ised  from feeusetie/peirol* ;' I t  - had 'nwp# 190 197° alone
or mixed with a13.thas.tlo j^pheiurlbeusl^drrt j j - to ly l "• '
-:■ sulphone#..'■■ -:. ■-.. /■ ■ ' : V ."
(4) ^c^otlon o f j^metho^beiigh/di^l p.t a ly l  aiilphorie with ' 
j^plxoi^lhenslurdrol*
To a warm mixture o f ; j-m etlioxybens^d^ l jg -to ly l 
:••••. a 2 hone (0 *70  g*} in g la c ia l, meetie m id  .{20 eee*} :.- ■
■ : cost a in tng concentrated sulphuric acid :{4 ec s* ), j^-phenyl* 
Lcixshydrol - (0*52 g,« ) was- added* . A fter 10 minutes.on -. • 
the steam~baih.f t h e .mixture• was diluted to :50 ccs* , and
■ the resu ltant whit® so lid s a fte r  f i l t e r in g  and washing, . 
was- three .tim es''recsystalliaed from honzom/p etro lt . i t -
. then. had. sup*' 195 -  197°i mixed with authentic jg-phenyl-
. bon&hydryl u -to ly l aulphon® i t  - had ;m#p* 196 ** 197°; •;.
9#. • ^ fr tr i  »nnts on- t he o f  al c ohols^
( l )  A-ottoa io 1 mc o n c e n ^ r s ,, r^ fcld on ^afblnolcu  
. E m il samples of .a number of earfelnols wore added 
. to  concentrated sulphuric acid* . •• The"formation of new 
products o r :co lo ra tions.was noted, and also  the e ffec t
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o f  pouring the .acid-mixtures into §s excess o f water,
•• (a) Arwl-alfefl- e^rbin o ls , Those carbtnols ha-?© . ^ - wMn^wmaiftMwiWi <w»tw>■ t»v «*iwijmwaaiii-n^irTi nim <* *» r^ un'.'m
.only., been briefly-..'Investigarted .owing to - the readiness.- 
with'which-.the^-react, irreversib ly  ...with concentrated ' 
eult&urle acid' and to- .th eir  ainall - tendency to. dissociate- 
to  y ie ld  the cation compared with di&ryl oarMnols*
The .following;; behaviour®, have however been noted, -. -
f*v
Aeenaphthenol; . ' Chars j intense blue-green-.
colour slowly- develops, '
destroyed on d ilution*
hw tl^lpiperonsrlcarblnol . -Addition o f Xiguid earbiaol to
acid produces b lu ish-w hite  
' so lid  and deep-red colour.
- Colour p ers is ts  oa d ilu tio n
with water,''but' i s  destroyed ■
by anditioa o f  a lcohol or ether-.
•:.ef l^ lx c ^ lc a r b ia o l a fmle red colour slowly formed,
rfO '■'■■ -,4*A- dost rayed 'at once by water*
. oc-ijaphtl^rlzaoth^lcarbinol ■. Charring occurs; - red-brown
>
-colorations slowly formed,
.. . ...... . ■ .-. -....--Y j:-- - v : ; . discharged :by water, - "
 ^~r»aphthylsiethylca?b in o l As above*.'
Hienrl-n.^propjlcarbinol' ■ Solid  formed, and immediate
A
- '. . yellow  coloration , destroyed 
. b y ’water*
BensyX-jx-praj^lcarhiti 61 As above.
xxe- - a
(b )‘ pjarsrl caxfrlnols* Xntefiselsr coloured 
so lu tion s mem produced a t once,, the coloratioiB  of which 
wore destroyed on pouring' in to  water* ' The
:carb to o ls  investigated  say b© placed into throe main ■ 
classes depending on the colour o f.th e  solution formeds~
V A>
Yellow ~ orange Benshgrdrol . . : A '
2 % 4-Dimetho^ybenshydxol 
2 :4^Biioe thylbenshy drol 
^-Methossybens^ydrol rs •
j. ‘ Orange « rod [ 3t4-l)iia0thossrhcnshydrol 
■ B lanlsylcarbinol
Purple v io le t • -. ^ a e t s y  Ibcnshydrol
■.;.^-Hienosyhenahydrol • ■ t 
; . ificnyltliioanisylcarbinol 
B^nyl^owDaphthylcarbinol A ■ ,
■ . ■ ■ ' ' •.
B*esyi~ ^ n^tho%y-ac*naphthyl-
-.. csrbinol'
■ v .A v ■;■ a
..r.Tl, ,W.,.Y.»,. .........
«
d-Phcnyl-d^-methossyhen^hydrol.
(2) Action of foi^nic acid on. oarM nols* •■•
, - Anhydrous Comic acid. lias been found. to  ' give  
coloured solutions o f a few d iary l caxbinols, as follows;
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. j^Methojgrbeashydrol Pale yellow  I
fianisyleafbinol led-*orango . ; |
- Xenylanisylcarhinol ' Purple
t  (Triphsr^rlcarhindl) ■ : {Yellow )* , . ..
-------- ----
Molten trichlorc ^ ctic 'acid  g ives sim ilar colorations  
witli t h e s e ' e a r b ln o X s ia d a i t io n t ^plienoxjrhenslijdrol . 
 ^ g ives a plnh so lu tion  in  th is  solvent# :: ■jg-Hienylhenshy^rol
'which has been' p urified  W  recryertallisation  only contains 
im purities which give - a purple coloration  with- fo m ic  acid*
■ ' •' (3) Oonoarlsoa o f  the b a s ic it ie s  o f  some carbtnols* : j
75$ aqueous acetic' acid (fey weic iit) has been used to  
t i t r a te  so lu tions of. & number o f  .diaryl- oarhinols in  one 
:;of two acid so lu tio n s , • { i } :. g la c ia l a ce tic  acid containing  
10$ W  weight o f sulphuric ac id , or ( i i ) ' : anhydrous '•
' formic acid* . - . , . ;
' A © a i l  unweighed quantity of the carbinol was added
. '- to  a -known. volume o f  one .of .the two. acid so lu tion s ( i )  and
(11)' in  a siiaXl f la sh , and th e  volume o f a c e tic  acid .
• •. needed. t o . discharge • the colour' due -to the free  earbonlum 
cation  was found* .Near the. end-point small further  
-additions o f th e 'carbinol were mode between each addition • 
o f t itr a t in g  • liq u id , and the t itr a t io n  was considered
coii?lete whoa no coloiar could, be observed. around the 
undissolv'ed solIfl ( i . e .  whore the m in t ion momentarily 
•contains a high concentration of' the'eashlnol).# ;
At. le a s t  throe t itr a t io n s  were made in  .each case, ' 
reasonably good agreement.h ein g• obtained w ith  'all- carbiaols  
except ;^:metho%srt>ens!i^dral and aian lsy leafb  in o l j values •; 
fo r  these carblnols are therefore placed, la  brackets in  the ; 
tab le  o f .results • below* 1
Owing' to th e . large errors which small aimimiB o f ■ 
inpurities' m y, cause, .values are given In the • cases -of ■ ; 
^-phen^lbeashsrdrol and j^isetho^rbenah^drol fo r  both : 
d i s t i l l e d . and' and 1st H ied  specimens, but .owing to  the email 
q uan tities o f  some carb iao ls' availab le p urification  by 
d is t i l la t io n  has not been, carried ' out • la  other c a s e s * •
. •• Varying amounts o f  acid solution© ( i)  and ( i t )  were • 
used depending on th e ' amount o f  TO& a c e tic  acid needed . ,
•to discharge the colour o f . the so lu tio n , but fo r  convenience 
a l l  values .in the tab le are., calcu lated  fo r  10 ccs*. o f  
solutions- ( l )  and ( i l ) *  "
cos*i o f  75^ aqueous a c e tic  I 
acid required to" discharge ' 
colour o f so lu tion  of. j 
carblnol in  10 cos* o f:- i
( i )  KaS04 /CII3.COOH.
XU/d W/ W *
( i t )  Anhydrous
: h#cqoii*
M anlsylearbiriol (14-32) - (Approx. 10 i
' .j-hothoxybcasligrdi’ol'
: 21stm ea ,m .p .6 3 -e? ° (t.5*  1*5.■ 2*0) ; (Approx.2 ) ■
: 'Hot d tS tt ile d f &*p»65-66® . ; • (27-65)/. (50-70) .
; X cw lanisFlearbinol ; 6* - 7# - 7*: -; ■•■ 5. S* ■3*
\ . . { f riphenylcafb in o l 7 . 0*- ; 6* 6*7.6.7* )
S:4-BimethQxrbefi&hydrol . X»0» x*o* 1*0* - -
^Ib.ei^rlbcnal^ra.i?©l ? •
D is t i l le d  #m*p* 94-95® X.5. '"1*5. 2.0* 0
Hot d ie t t ile d  :>ra*p.94a a*' ?* .7*-' " 8.7.?*8« '
: p h en y lth io a ia ^ lea rb ia o l . ■; 0» 0 *
rhenyl-oH^j&thylcarbinol ■ 0 . 0*
j^lb©fi03cybesi^rdi?ol . . 0* , • 0*
Benshydrol ' 0* ;o .  ;
flia method ;i s  not applicable to  .the le ss  basic
1 2 0
secondary alcohols since these 6 0  not g iw . coloured 
so lu tions in 'the. reagents used* ; -An attempt: to  extend 
tM  rang© o f  earMnola by using a 2§f§ w/w* sulphuric 
a c i d ~ a ce tic  acid mixture produced l i t t l e  change in  
any t itr a t io n  .values# \  \ ‘ .
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